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DESIGN FOR A COTTAGE, 

In a former issue we gave the perspective sketch of 
a country house, ‘‘ Heath Lodge,” Hampstead, Row- 
land P. Gunde, architect, which we now reproduce. 
The design has been much admired, and several corre- 
spondents have written us, asking for plans. The 
original plans of the house in question are not now 
available, but a correspondent has improvised some 
plans of the first and second stories, specially designed 
to accord with the sketch, 
which will doubtless be of 
value to our readers. 

The accommodation pro- 
vided—three reception 
rooms and four large bed- 
rooms—would in most 
eases be amply sufficient 
for a house of this class, 
but the plan could be read- 
ily altered to suit individu- 
al requirements. In adapt- 
ing the design, the materi- 
als used would, of course, 
vary with the locality in 
which the house was built 
and the taste of the owner ; 
but where available, it is 
suggested that red brick, 
red tiles, and a warm col- 
ored stone should be em- 
ployed, the half-timbered 
work being carried out in” 
the usual manner. The 
cost of the house would be 
about $3,500, but it would 
depend largely upon the 
materials used and the 
style of interior finish. 
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Hints to Bathers. 


Although the proper 
rules for bathing are un- 
derstood, says Doctor 


Dining, Room 
13 Ok 140" 





Zarcler. 





Bailey in the People’s Health Journal, a few words 
concerning how and when to bathe will be profit- 
able. 

Bathers should enter the water swiftly, not allow- 
ing the lower limbs to become chilled, and thus 
driving the blood to the head. Most of our boys 
plunge into the water head foremost; but this is not 
necessary. To submerge the body up to the neck 
isenough. After this the body resumes an even tem- 
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perature, and when this course is followed, in jurious 
results are rare, 

The common belief that itis necessary to wei the 
head upon entering the water is based upon the\ @s- 
sumption that otherwise too much blood is impe ed 
upward. This is not true if the rest of the bod is 
quickly immersed. Ladies cannot be expected tP 
soak their hair every time they bathe, nor is it 
necessary that they should do so. 

A common error is that 
of remaining in the water 
too long. Blue lips, shiv- 
ering limbs, and _ subse- 
quent headache should be 
sufficient warning. A nap 
after bathing is advised by 
physicians. Sea bathing 
induces drowsiness, and 
has the effect of a sedative 
and nerve tonic; hence a 
dip in the salt water just 
before retiring for the 
night generally insures 
sound sleep. When the 
water is colder than usual, 
postpone the bath. Be- 
cause some robust persons 
can bathe in and out of 
season, and remain in long- 
er than others, should not 
induce sensible people to 
imitate them. Fifteen mi- 
nutes is quite long enough 
to remain in the water 
under ordinary cireum- 
stances, and for delicate 
persons even that short 
space of time may be in 
jurious. Too violent ex- 
ercise in the water should 
be avoided, The extreme 
fatigue which follows is, 
in itself, sufficient evidence 
that it is injurious. 
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OUR LAST VOLUME AND OUR NEW VOLUME. 
Witb the present, July, number we begin a new 
volume of our ARCHITECTS’ AND BUILDERs’ edition. 
We think our readers will be as well satisfied with the 
MUNN & Co, Editors and Proprietors, | future numbers as they have been in the past. We 
aim to improve as we progress. We shall be glad to 
receive suggestions from correspondents with relation 
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0. D. MUNX. - se 4 A. E. BEACH. to any matters which they think would add to the 
2 — aa 7 ae value or interest of our pages. 
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page for Volume I., which will be desirable to all who 
have preserved the numbers of that volume. 

We can now supply complete copies of Volume I., 
bound in handsome paper covers, for $1.50. Sent by 
mail to any address on receipt, at this office, of the 
price. Also supplied by newsdealers and booksellers 
in all parts of the country. 

Oo 
PROGRESS OF THE A. AND B., 

The success of our ARCHITECTS’ AND BUILDERS’ 
edition is very gratifying. There is a popular demand 
for it in all parts of the country. Of the July number, 
we issue 25,000 copies for the first edition, and the eir- 
culation will doubtless be increased beyond this num- 
ber before the month closes, as subseriptions and sales 
are fast augmenting. The splendid plates in colors 
presented with every number, the large supplementary 
sheets of details, the many fine engravings, elegant 
typography, large amount of useful reading matter, 
and the reasonable price—15 cents per copy, $1.50 a 

: at year—are obvious reasons why the paper commands, 

CONTENTS to so great a degree, the approval of the public. It 
Of the July number of the ARCHITECTS AND BUILDERS Eprt1on | enjoys by far the largest bona fide circulation of any 
of SCIENTIFIC AMERICAN. paper of its class. 

To manufacturers and dealers in all kinds of mate- 
rials, tools. and appliances used in buildings or works 
of any kind, our advertising pages present most ex- 
cellent opportunities for promoting trade. The ad- 
vertising rates are moderate, the circulation large. 
Customers will find it pays to advertise in this 
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It ‘goes directly into the hands of those who have the ordering of the great 
bulk of Building Materials and Appliances, namely, the Architects, Builders, 
Constructing Engineers, and Contractors. 

/It has the largest circulation of any Architectural or Building paper in 
the world. 
/ An Increase of Trade will necessarily accrue to all Manufacturers 
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ly been erected for Mr. C. 8. French, of Brick Church 
and East Orange, N. J., on the Arlington Avenue, 
Orange, from the designs of the successful and well 
known architect, Mr. William Halsey Wood, of 764 Broad 
Street, Newark, N. J., and 226 Fifth Avenue, New York 
city. The house is of a particularly interesting charac- 
ter, both from the manner in which it isconstructed and 
the attractive novelty of the design. 

The success of Mr. Wood as an architect lies largely 
in the fact of the strong and pleasing individuality ex- 
hibited in his drawings. Designed on sound scientific 
principles of construction, with a real artistic feeling, 
his work indicates originality. In the house under 
construction, the tower at the corner of the building, 
which is made to form a very pleasing feature in the 
elevation, is the means of providing a large and very 
convenient dining room, well lighted by windows com- 
manding, from three points, extensive views of the 
surrounding country. The principal chamber above 
forms an equally fine room, light and cool, and the 

Back Numbers, other details of the plan are designed with an equal re- 

At present we are able to supply to new subscribers | gard to economical utilization of space. 
the back numbers of this journal from its beginning in| The bricks used for the facing of the building are of 
November last. Each number is accompanied by a|arich dark brown color, spotted in many places with 
sheet of colored plates and a sheet of details. small black iron patches. The architect, happening to 


= : —_—— {es |e jn the Newark brick yard of Mr. James R. Sayers, 
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T caught sight of these peculiar bricks thrown aside as 
S. 


useless. 
It seems that they were manufactured from a clay 

Messrs. Munn & Co.,, in connection with the publication of the | containing a large quantity of iron, in such a form as 
Scientific American, continue to examine improvements, and to | to cause the brick to assume the peculiar color observed, 


act as Solicitors of Patents for Inventors. u ° 
In this line of business they have had Jorty years’ experience, and have and also to send the iron out in black bubbles from 


now unequaled facilities for the preparation of Patent Drawings, Specifi- the surface, projecting in some cases as prominently as 
cations, and the prosecution of Applications for Patents in the Unitea | three-quarters of aninch. It atonce struck Mr. Wood, 
States, Canada, and Foreign Countries, Messrs: Munn & Co.| always ready to receive an artistic impression, how 
also attend to the preparation of Caveats Copyrights for Books, Labels 4 ildi j 

, . » OPI sey abe’, | novel and pi 
Reissues, Assignments, and Reports on Infringement of Patents. All + P eporesane rs acing *hey peas bee 
business intrusted to them is done with special care and promptness, on to form, and he therefore employed them for the face of 
Mr. French’s house. The front bricks are laid in black 
mortar with a backing of hard Jersey brick. They are 

laid without regard to b i i i izon- 

Labels, Copyrights, Designs, Patents, Appeals, Reissues, Infringements, tall . ee Lg ond, oh ee ibe ron narizdy 
Assignments, Rejected Cases, Hints on the Sale of Patents, etc. any, vertica. y, and obliquely. The chimney, door 

We also send, free of charge, a synopsis of Foreign Patent Laws, show- and window jambs, and all other quoins are finished in 
ing the cost and method of securing patents in all the principal countries | red brick with a neat red joint, as shown in the draw- 
of the world. ings. The cozy appearance in the effect produced by 
the harmonizing contrast of the colors of the brickwork 
and the terra cotta ornaments, and in the peculiar 


very reasonable terms. 
A pamphlet sent free of charge, on application, containing full inform- 
ation about Patents and how to procure them; directions concerning 
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rugged appearance of the house, is altogether very 
satisfactory. 

The cost of the building amounted to $5,400, the in- 
terior being finished in a somewhat superior manner, 
and the materials being all of first quality. The foun- 
dation walls are properly built on footings, and are 
brought up in roughly squared work laid in cement 
mortar, composed of one part of Rosendale cement to 
two parts of sand. Bond stones are built in the whole 
of the bottom course and in the main wall at distances 
apart of about seven feet. 

The soft stone used throughout is bluestone, the 
sills being four inches deep, rock faced ; the caps to 
inside and outside piers quarry dressed ; caps to chim- 
neys axed ; and kitchen mantels and hearths rubbed. 
The fireplaces in laundry and kitchen are of Trenton 
pressed brick, laid in white mortar. The fireplace in 
the main hall is faced on cheeks, jambs, and front with 
Trenton pressed bricks, which are also used for all 
hearths throughout, excepting those of laundry and 
kitchen. 

The joinery throughout is of excellent quality, care- 
fully designed. We give, on our sheet of details, one 


or two of the principal examples. 
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A COTTAGE AT MONTCLAIR, N, J. 

That it is possible to build a house which shall not 
be costly, and yet shall have the qualities of a pleasing 
exterior and well arranged and conveniently sized 
rooms, is amply proved by the designs for the residence 
of which we give a full set of drawings and specifica- 
tions with this issue. The house has lately been erect- 
ed for Major George A. Miller, on Clairmont avenue, 
Montclair, New Jersey, by Mr. Christopher Myers, of 
Montclair, architect’ and builder, and who is to be 
congratulated upon the remarkable success of his 
designs. 

It will be seen by our colored plate and from the 
elevations we give that the exterior of the house is all 
that can be desired for a building of this class. Sub- 
stantial in appearance, and yet ornamental, it forms at 
once a pretty, attractive, and homelike structure. In 
the planning of the rooms, which is the most difficult 
part of the problem, Mr. Myers has again been quite 
successful. While the plan is treated with a due re- 
gard to economy of space, the arrangement is such 
that the rooms are all of a conveniently large size, 
light and lofty, pleasant and easily accessible, with 
excellent closet room. Every care has been taken to 
utilize every inch of space to good advantage, the 
result being the production of a residence essentially 
comfortable and convenient in all respects. 

The materials employed in the construction of the 
house are given in full in the specifications below, from 
an examination of which it will be found that the 
work and materials throughout have been first class. 
The total cost of such a residence is about $4,500, 
which is certainly a low sum for a house of the extent 
of this one. 

; SPECIFICATIONS. 

Generally.—The specifications and drawings are in- 
tended to co-operate, so that any work shown on the 
drawings and not mentioned in the specifications, or 
vice versa, is to be executed to the true intent and 
meaning of the said drawings and specifications, with- 
out any extra charge whatsoever. The drawings, 
taken in connection with this specification, are intend- 
ed to provide for the completion of the entire carpentry, 
masonry, painting, plumbing, slating, trimming, ete., 
and everything mentioned in this specification. 

MASONRY. 

Excavations.—Proper excavations, of depth as shown 
on plans. The cellar proper to be about 414 feet deep ; 
all piers and foundations 2 ft. 8 in. deep. Stoop founda- 
tions 2 ft. 6 in. deep ; also footing course under founda- 
tions 4 feet deep. Earthand rubbish to be removed 
where directed. All water that may accumulate during 
the excavation, from any cause whatever, to be removed 
and the premises kept dry. &: 

Stone-Work.—The cellar walls to be of good size 
“ Shrump” or ‘‘ Newark” quarry stone, 16 in. thick, 
to the full height of cellar, which will be seven feet in 
the clear, and to be laid, as shown, in cement and lime 
mortar, with sharp sand. The stone to be laid bond- 
ing, the outside where exposed to view to be pointed 
and cut inred cement mortar. The inside to be point- 
ed flush and smooth ; all angles and corners to be per- 
fectly plumb, and the walls leveled on top. The entire 
cellar bottom to be cemented with the best Rosendale 
cement gravel and sharp sand, at least three inches 
thick, carefully smoothed over on top. * 

Brick Piers, ete.—Build brick piers, where shown on 
plans, of good hard burnt Jersey brick, of the dimen- 
sions indicated on plans, all piers outside to be exea- 
vated for at least 2 ft. 6in. deep, and filled in with small 
stone, and well hammered down to a solid bed. . 

Stoop Stones, etc.—Put down stoop stones where 
shown, with foundations at least 2 ft. 6 in. deep, and 
filled in with small stones, and upon them lay flags in 
two lengths, 2 feet wide and of the full lengths of each 
and every stoop. Turn trimmer arches to all fire- 
places. Furnish and set bluestone steps where shown, 
with brick risers and stone cheeks and copings. 
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Chimneys, Flues, etc.—Build chimneys, as shown on 
plans, of good hard burnt bricks. The joints of ali flues 
to be struck smooth and capped with bluestone caps, 
8in thick, with holes cutin. The kitchen fireplace 
jambs to be built of Trenton front brick, laid in red 
mortar. Furnish and set bluestone lintel and hearth 
rubbed smooth for kitchen. Furnish and set three 
thimbies where directed. 

Cesspool.—-Excavate for cesspool, and build same 
where directed, ata point about 60 ft. from the house, 
to be 6 ft. by 8 ft. in the clear, laid up with rough 
field stone and domed on top, covered with flat 
stone. 

Cistern.—Excavate for and build cistern where di- 
rected, of good hard burnt brick, laid flat in cement 
mortar, domed over with flat bluestone top, cemented 
on theinside and warranted perfectly tight. Cistern to 
be 10 ft. deep and 8 ft. in diameter, all in the clear, and 
to be provided with a filter. 

Drain Pipes.—Run a 4in. drain tile pipe from inside 
of cellar wall to cesspool and a line of 4in. tile pipe 
from leaders to cistern. 

Vault.—Exeavate and build privy vault where di- 
rected ; a heavy box, made of 2 in. plank, 4ft.x4 ft. x3 
ft. 6in. deep, and tarred, to be inserted. 

Plastering.—The entire house, excepting cellar, to be 
lathed and plastered. The attic rooms and closets to 
be laid on with one coat and hard finished ; all the 
others to be regular three coat work, and all bard 
finished, excepting dining room, parlor, library, tirst 
and second story, halls, and soffits of stairs, which are 
to be sand finished in the regular way. The mortar is 
to lie at least one week before using, and the whole of 
the work to be done in the very best manner, with the 
best materials. 

Cornices, Center Pieces, etc.—Run 6 in. x8 in. cornices 
in parlor, dining room, library, and first story hall, of 
neat pattern ; furnish four center pieces, to cost in all 
$7, and set same. 

The mason to make all his work good after all other 
trades are done, and to leave the building broom clear 
immediately after the plastering is finished. 

This specification is intended to comprise the whole 
of the mason’s work necessary to fit the building for 
occupancy, but should anything be omitted necessary 
to that end, it must be done without extra charge. 


CARPENTRY. 


Quality.—All the materials used are to be of good 
quality, free from alldefects. Alltimber, except where 
otherwice specified, to be of good, well seasoned spruce. 

Scantlings.—Girders to be 6 in. x6 in.; sills, 3 in. x8 
in.; plates and interties, 4in <4 in.; post, 4in. <6 in.; 
first and second floor beams, 2 in. x10in.; third tier, 
2 in. x9 in.—all 16 in. center to center ; rafters, 2 in. x 
6in., hip and valley rafters, 3 in. x8 in., 24 in. centers ; 
all studding 2 in. x4 in., 16 in. centers. 

Framing.—All door and window studs to be doubled 
and bridged once on each floor, Partition studs to 
rest on partitions below, where possible, and not on 
the floor beams. 

Sheathing.—The entire frame, from sill to plate, to be 
sheathed with one inch hemlock boards, put on diag- 
onally, and well nailed at every post and stud, to be 
eovered with No. 30 Manila building paper, well lap- 
ped and laid under door and window frames. 

Flooring.—First and second story floors, except kit- 
chen and bath room, to be laid with narrow spruce 
flooring. well driven together, and nailed to each beam. 
Attic floor to be of pine, 91g in. wide, well driven to- 
gether, and nailed to each beam. Kitchen and bath 
room to be laid with Georgia pine 214 in. face. 

Siding, ete —Cover entire building, except where 
otherwise shown on drawings, with sound and clear 
No. | beveled elapboards, laid with not less than one 
inch lap, nailed even, 16 in., and set naiis for putty. 
Do all necessary furring, and set grounds for all doors. 

Roof.—The roof is to be boarded with sound, rough, 
hemlock boards, covered with tar felt. Valleys and 
gutters to be lined with the best I. C. charcoal tin ; all 
joints to be carefully soldered. 

Do all necessary flashing around chimneys, dormers, 
bay windows. porches, ete. Slate the entire roof with 
16 in X18 in. black slates. Put up, where required, 
three tin leaders, connected with the drains where di- 
rected. 

Piazza.—The sills and bearing timbers for porches 
to be 3 in X6 in. floor beams, placed 20 inches from 
center to center, notched into the sills and well 
nailed, the floors to be formed of boards 1 inch thick, 
46 in. wide, laid in paint and blind nailed. Steps to 
have 1¥ in. treads and % in. risers. The roof to be 
ceiled and slated and the rafters planed and beaded. 
Columns, plates balusters. ceiling, ete , to be of white 
pine worked and trimmed as per details. 

Blinds.—All windows, excepting those in cellar and 
attic are to have 1% in. outside blinds, made, hung, 
and fastened in the best manner, and to be painted 
three coats. 

Exterior.—The water table, corner boards. cornice, 
window frames, bay windows, porches, and all exterior 
ornamental work to be made of the best quality white 
pine in accordance with the drawings, The ends of 
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the rafters overhanging the plate to be worked as per 
detail. 

Window and Door Frames.—Window frames to be 
made for 144 in. double-hung sashes, with 14 in. pulley 
and hanging styles, 2 in. silisand % in. subsills, 2 in. 
axle pulleys, stops, etc., all complete. The small cellar 
frames to be made with rabbeted frames cased inside 
and hung at top with 3 inch narrow butts and proper 
fastenings. Door frames to be made of 14 in. planks 
with rabbeted jambs. Outside doors to have 1¥ in. 
outside casings. 

Sashes.—All sashes, excepting those in cellar, to be 
114 in. in thickness and of the dimensions and number 
of lights shown in drawings; to be glazed with second 
quality American glass. The sashes in cellar to be 
glazed with third quality glass The double-hung 
sashes to have best Russian hemp cord, with proper 
weights and Berlin bronze,sash fasts. 
baleony to bea casement. The upper sashes of dining- 
room bay, front octagonal bay, east windows in parlor, 
and windows on stair platforms to be glazed with 
stained cathedral glass. 

Doors.—The front doors to be2 inches thick, moulded 
as per plans, upper panels to be glazed with stained 
cathedral glass. To be hung on:4!¢ in. loose cast 
butts; fastened with 41g in. mortise lock, brass face, 
wooden furniture, and escutcheons, brass flush bolts, 
top and bottom. Sliding doors 2 inches thick, with 4 
anti-friction sheaves with astragal mortise lock, brass 
face, flush pulls all complete. Closet doors 144 in. 
thick, paneled and moulded both sides, hung with 4 
loose joint butts, fastened with 41¢ in. mortise locks, 
wooden furniture, ete., for principal parts of first story, 
and hematite for second and third floors. Kitchen 
closet doors to have reverse bevel-rim locks, with white 
porcelain furniture. All doors, where necessary, to 
have rubber-tipped base pins and ash saddles. 

Stairs.—Buiid the stairs as shown on the plans, from 
first to third stories, with 114 in. treads, % in. risers, 
and 14 in. strings, to be put‘up in the best manner, 
the steps to be wedged with glue and supported on 
strong carriage timbers. Newels, balusters, and hand- 
rails to be made fred wood, as per details. The whole 


of the flight from first to ae stories to be of red | 


wood. 

Trimmings.—The architraves for all doors and win- 
dows throughout the house to be 5 inches wide, 
moulded on face. First and second stories and attic to 
have trimmed corner blocks. The bases to be 7 in. 
wide, moulded ontop. The parlor, hall, library, dining- 
room, and first flight of stairs, to be of redwood, and 
the remainder well seasoned and clear white pine. 

Pantries.—Kitchen pantry to be fitted up with wide 
shelves on three sides, as directed. China pantries are 
also to be fitted with shelves. Closets in passage to be 
provided with drawers at bottom and shelves inclosed 
with panel doors above. The bedroom closets are to 
have one shelf and a strip provided with japanned 
iron coat and hat hooks. Kitchen closet to have five 
shelves on rabbeted cleats, closet under platform to 
have one row of shelves, second story ie tse closet 
to be shelved, with drawer at bottom, 

Kitchen.—Wainseot kitchen with narrow beaded 
yellow pine matching, 3 ft. high all round and 4 feet 
behind sink, and put a finishing moulding on top. 

Bath Room.—Bath tub to have an ash top and nar- 
row beaded linings in front, and the room to be wain- 
seoted all round to a height of 2 ft. above the fittings. 

Tank.—Build tank, where shown, of wide ceiling 
boards. 

PLUMB-NG. 

The plumbing will somprise and include the station- 
ary tubs, sink and pump, range, furnace, bath tub, 
and system of gas pipes and lights. The whole of the 
work to be executed in the best manner, and left com- 
plete in all respects. 

Mantels.—The dining room, parlor, and two bed 
rooms on second floor to be furnished with mantels 
and grates. 

Painting.—All the exterior woodwork usually 
painted, including privy, to be painted two good coats 
of white lead and linseed oil paint. All knots to be 
well shellacked before priming, and all cracks, joints, 
and nail holes to be well puttied after priming is done. 
All tin work to have two coats of Prince’s metallic 
paint. The whole of the colors to be selected by the 
owner. The blinds to be painted at the factory. The 
interior woodwork to be filled with Wheeler’s wood 
filler, and then varnished with two good coats of the 
very best varnish. The first story and main stairs and 
balusters are to be rubbed down to a smooth surface. 
The doors, saddles, hearth borders, and hard floors to 
be oiled. All sashes and outside doors to be painted 
top and bottom, the painting to immediately follow 
the carpenter’s work. 

See ty hel A A RT nl a 
Vine for Porches, 

There isno more desirable vine for covering trellises 
and porches thana wiseteria Itisstrong, anda rapid 
grower. When well established, it will grow twenty 
feet or more in one season. It flowers profusely in 
long, graceful clusters. A large plant in bloom is a 
beautiful sight. 
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A Fruitfal Five D 


A little money sometimes goe 
illustration of this read the follow 
incident which issaid to have reall 

A owed $15 to B; B owed $20 to C 
D owed $30 to E; E owed $12.50 t 
to A. 

They were all seated at the same tab 

A having a $5 note handed it to B, 
it paid $5 of the $15 he owed B. 

5 passed the note to C with the remar 
$5 of $20 which he owed. 

C passed it to D, and paid with it $50 
owed D. 

D handed it to Ein part payment of t 
owed him. 

E gave it. to F, to apply on account of th 
due him. 

F passed it back to A, saying : 
amount I owe you.” 

A again passed it to B, saying : 
only $5.” 

B passed it again to C, with the remark : 
duces my indebtedness to $10.” 

C again passed it to D, reducing his indebtedness 
to $5. 

D paid it over to E, saying : 

E handed it again to F, saying : 
indebtedness to you to $2.50.” 

Again F handed the note to A, 
don’t owe you anything.” 

A passed it immediately to Bry thus canceling the 
balance of his indebtedness. 

B handed it to C, reducing his indebtedness to $5. 

C canceled the balance of his debt to D by handing 
the note to him. ; 

D paid it again to E, saying: “ I now owe you $15 

Then E remarked to F: ‘‘ If you will give me $2.50, 
this will settle my indebtedness to you.” 

F took $2.50 from his pocket, handed it to HK, and 
returned the $5 note to his pocket, and thus the spell 
was broken, the single $5 having paid $82.50, and 
canceled A’s debt to B, C’s debt to D, E’s debt to F, 
and E’s debt to A, and atthe same time having re- 
duced B's debt to C from $20 to $5 and D’s debt to E 
from $30 to $15. 

Moral : ‘‘ Here a little and there a little” helps to 
pay off large scores. Money circulates from hand to 
hand, and business moves. Pay your debts in full, if 
you can, and if you can’t payin full, pay something. 
What helps one helps another, and so the round is 
made.—American Merchant. 
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Large Cows and Little Milk. 


The Farmers’ (Irish) Gazette says: The dairyman 
who buys a big cow, giving a little mess of milk, for 
the sake of having her heavy weight as a basis for beef 
at the termination of her usefulness, is like a manu- 
tacturer who buys a big steam engine for doing a little 
work, for the sake of having a heavy weight of old iron 
to sell when the engine is done with. The waste of 
food for keeping the excessive weight of the big cow 
warin, and the waste of steam in keeping hot the need- 
less iron in the big engine, are very analogous, and there 
is a striking similarity between the old iron in a worn- 
out engine and the beef in a worn-out cow. 

The editor also gives the following reasons why the 
last milk drawn from the udder is the richest in 
cream: Because, he says, it is at the top of the bag 
when milking begins, but follows down as the milk is 
drawn out. Probably the heavier milk sinks to the 
bottom of the bag during the twelve or more hours be- 
tween milkings, and the heavier milk is the smaller in 
its proportion of cream. This first milk is, however, 
rich enough for calves, if they have plenty of it; but it 
is better to milk it separately than to let the calf suck. 
The latter process tends to diminish the flow of milk, 
especially if the sucking is at irregular intervals. If a 
cow were milked clean every six hours through the 
twenty-four, both the yield and richness of milk would 
be increased. While the milk isin the bag, some of 
its fat is absorbed and goes to the cow. And to make 
the milk originally, some fat is taken from the cow. 
Hence, if a cow were milked every one or two hours, 
she would lose flesh, no matter how highly fed. She 
would be constantly giving out fat to make milk, which 
would be taken nearly as soon as made, 
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Drawings and Plans, 


Architects and builders who have plans of buildings 
they wish reproduced in this paper are requested to 
communicate with the editor. When the picture is to 
be reproduced in colors, a drawing should be furnished 
colored substantially as the author desires to have it 
appear when published. When the picture is to be 
done in black lines, like an ordinary engraving, a line 
drawing is required, with the usual plans of floors. In 
each case we aim to give full credit tothe author, who 
derives essential benefit therefrom, owing to the large 
circulation of our work, 
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HE GARDEN.) 

OD SHADE TREES, 

here there is such a wide selection 
suited for planting for shade, it is 
atter to decide upon the particular 
most generally adapted to the pur- 
10owever, that it will be a difficult 
choice of a tree which has a better 
) than the syeamore. When shade is 
»bject for which a tree is planted, more 
ight of the character of its foliage and 
it than about the value of its timber 
‘wo qualities, however, can be found in one 
is, of course, all the more valuable. It is 
‘1 known among planters that the wood of 
more is now about as valuable as that of any 
tree grown in this country, and that, so far as 
“ances can guide us, it is likely to be so in the 
e. This cireumstance, then, I take it, is a suffi- 
reason for placing the sycamore first on the list 
1ade trees, as, although there are other species of 
est trees which have as great a claim in respect 
their foliage, they fall short in the worth of their 
‘imber. The sycamore is also a tree which grows at a 
fairly rapid rate, and will thrive in many situations 
On very high and dry sites it is not to be reeommend- 
ed, as its habitat is naturally more moist. In saying 
this, it must not, however, be assumed that any wet 
or warshy soil will do for the sycamore, as, although 
it is averse to very high and dry positions, it is equally 
unfitted for boggy or undrained land. In the range 
of soils between these two extremes, the park or 
grounds attached to residences is mostly found. There 
are, therefore, few such places where a suitable spot 
for the sycamore cannot be determined on. 

The Lime.—This is another useful shade tree, and 
one which will bring a return 
for its timber. Of the Euro- 
pean lime tree there appear 
to be several different species, 
but Loudon regards them as 
merely varieties. In whatever 
way this may be decided, it 
will not affect the question of 
its suitability for planting as 
a shade tree Its foliage, 
though of a quite different 
character from the sycamore, 
is very abundant. In many 
respects it is a tree which 
would grow well in similar 
soils to those in which the 
sycamorethrives Itis adapt- 
ed either for forming avenues 
or propagating as isolated y 
specimens. Growing as it 
does to a large size, it is often 
capable of shading a very 
large area. One of its remarkable qualities is its fra-| 
grance when in flower, and it contrasts well with other 
trees. 

The Beech.—There are, I know, some other trees 
which, if the foliage only was regarded, would be en 
titled to a place in the list before the beech, but look- 
ing at utility and ornament together, this is a tree 
which must always hold a high place. A moment’s 
thought of the way in which the beech has been plant- 
ed generations ago will be a sufficiently convincing 
proof of this. 

Though its leaves are smaller than those of most 
trees which are regarded as the best for shade, they are 
so abundant and closely set that its shade is as dense 
as that of almost any tree. There is, too, another 
point which is a recommendation of the beech, viz., 
that it will grow on lighter soils and in more exposed 
places than the trees which have previously been men- 
tioned generally succeed in. 

The Wych Eim.—Looked atin the light of growing 
in places where many trees will not, the Wych elm 
has the title to an honorable place among shade 
trees. Where the common elm grows best, many 
other trees which are possessed of a more dense foliage 
thrive well. but the Wych elm often makes a fine 
spreading tree at a much greater height and on poorer 
soil. There are some trees which I have lately noticed 
of this species which are really beautiful objects, and 
which are developing such an abundance of leaves as 
to afford a most grateful shade. 


The Horse Chestnut.—lIt will perhaps be thought 
that this magnificent tree has been overlooked, or that 
it has been relegated to too low a place among trees for 
shade. It has, however, been intentionally placed 
here, as, although a good specimen of this species, of 
itself, forms a most delightful retreat from the rays of 
the sun, its timber is of so little value that it seriously 
reduces its chance of being more extensively planted. 
It is true that sbade is not often very greatly needed 
early in the season, otherwise another great point in 
favor of the horse chestnut would be the date at 
which its foliage becomes fully developed. At the 
present time [the first week in May] it is in splendid 
condition, although it is not yet fully in flower. Itisa 















tree which succeeds in a variety of soils, and which 
often reaches considerable dimensions in high and dry 
situations. It has also the advantage of being a rapid 
grower. 

The Plane.—This tree, which is so familiar to every 
Londoner, and also to every one who has occasion to 
visit the metropolis, must certainly be mentioned asa 
valuable shade tree. ‘Its especial value, no doubt, is 
that it will grow where most other trees would lan- 
guish, @. e., within the limits of the smoke of great 
cities. Those who live where so many species will 
thrive may well spare this tree to their less favored 
brethren, as for country planting it will rank with 
others of its class without any especial points upon 
which, it is to be preferred. 

The Walnut.— Hitherto no tree has been spoken of 
which will both supply shade and produce an edible 
fruit. These two qualities are combined in the wal- 
nut, and until late years it possessed a third important 
quality, viz., the value of its wood. There are some 
trees which afford better shade in their mature years 
than when younger, but, as a general rule, a compara 
tively young walnut makes a good shade tree. It is a 
tree which will grow on a drier soil than many species 
of shade trees, and: for thé production of fruit its being 
planted where the subsoil is rocky is reeommended. 
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SYCAMORE FOLIAGE AND “ KEYS.” 


The Common Pear.— Another 
tree which, when grown to good 
dimensions, often gives a capital 
shade, is the common pear. This 
is a step further from what is 
generally looked upon as purely 
timber trees than the walnut. 
It is, nevertheless, a tree which 
is worthy of attention beyond 
the mere property it has of grow- 
ing an edible fruit. The timber | 
of the pear, too, is useful for 
many purposes. 

The Willows.—There are many forms of the willow 
which may be regarded as shade trees, although their 
foliage is by no means so dense as most of those which 
have been enumerated. When allowed to grow in their 
natural habit, they often assume very spreading and 
graceful shapes, and supply a shade which, if more 
slight, is not always the less agreeable. 

In running through this list, a few only of what may 
claim to be good shade trees have been touched upon, 
but enough has been said to show that there is room 
for the use of judgment in using what is adapted for 
shade as well as for the many other points which the 
planter has to keep in view. Evergreens have pur- 
posely been left out of these remarks, as deciduous 
trees serve every purpose for which shade can possibly 
be required. Shelter, of course, is a very different 
thing. D. dy BO, 

_—_—_—_——@9->o——_— 
Columnar Structure in Trap. 

An excellent example of columnar structure in trap 
rock is found in the Orange Mountain, New Jersey, and 
has been studied with considerable care by Mr. Iddings, 
of the National Survey, whose home is in Orange. The 
base of the mountain is formed of beds of red sand- 
stone, dipping gently to the northwest. These are 
capped bya layer of trap, about a hundred feet in 
thickness. The exposure of the cross section is, there- 
fore, on the eastern face, where the trap is visible as a 
well defined cliff.. 

Its lower portion is concealed under the talus of 


angular fragments characteristic of trap, but in several 
places the full exposure has been obtained at the quar- 
ries supplying the material for the macadamized roads 
of the neighborhood. In all of these opeuings a more 
or less distinctly columnar structure is noticeable. 
There are two quarries, however, inand near Llewellyn 
Park, which are of special interest from the size of the 
columns and the converging arrangement of the 
groups. 

Though less imposing than the famous Giant's Cause- 
way, on the northeast coast of Ireland, -both structures 
are the result of the same force of contraction acting 
along planes which are generally parallel with the 
bedding. The more southern of the two quarries has 
become quite well known from its large vertical col- 
umns, from two to three feet thick and about thirty 
feet high. They differ considerably in their number 
of faces, some having four, others five or even six. The 
surfaces are warped, giving the columns a wavy form. 
While they diminish in height toward the north, their 
breadth remains constant. They are overlaid by long, 
slender columns, meeting them at different inclinations. 
The majority of these converge toward a center at the 
top of the cliff, about 95 feet from the base of the 
quarry. 

The tops of the larger vertical columns taper off and 

curve over on one another, ina direction away from the 
convergence of the upper columns. The two series, in 
spite of their difference in size and inclination, blend 
together at the line of junction. The position of the 
slender columns varies from the horizontal to the ver- 
tical, and they converge toward more than one focus. 
In the more northern quarry this fan-shape disposition 
is particularly noticeable. The columns radiate down- 
ward from foci at the surface, 50 to 100 feet apart. 
Seven or eight centers can be distinctly traced on the 
face of the’ exposure. Below the columns 
the trap rock is massive, and though, at a 
little distance, a well marked line of contact 
is apparent, a closer inspection shows that 
no line of separation exists. The columns 
descend unevenly upon their pedestal, and 
at all angles, but the rock itself passes unin- 
terruptedly from one to the other. 
The trap is composed of feldspar, angite, 
magnetic oxide of iron, and 
considerable green serpentine 
or chlorite, formed from the 
alteration of the olivene. It 
is, therefore, strictly a basalt, 
and should be so termed. 
When first broken, the rock 
is dark, bluish-black, but 
often changes to a greenish 
color on the surface, from the 
drying out of the serpentine or chlorite. 

Mr. Iddings regards it as highly proba- 
ble that the rock occurred as a surface 
flow. In its glassy nature, and the dis- 
position of the columns, it resembles 
many lava sheets in the West, where the 
irregular cooling may be directly traced 
to surface inequalities, or else to local 
porosity or cavities formed within the 
mass. 

S—q““@o-+0>o——- 
Regilding Frames, 

The “German gilt” frames are well known, some of 
the best quality being so clever in their imitation of 
gold as to deceive any but an expert. In course of 
time, however, most of them become blanched and 
‘‘washed out” looking, and a knowledge of a method 
of making a varnish to restore their color may be 
useful. Itis of course understood that the metallic 
appearance comes from an actual coating of metal 
upon the frame; it is white in color, and the gold 
appearance is given by a colored varnish, for making 
which the following has been given to us as an ex- 
cellent recipe: Reduce thirty grains of gamboge and 
half an ounce of dragon’s blood to coarse powder, and 
add to thirty grains of turmeric powder and two and 
a half ounces each of shellacand sandaraec. Place in 
a bottle with a pint of turpentine, and, keeping it in 
a warm place for fourteen days, shake at intervals. 
Filter, and add four ounces of mastic varnish. This 
is to be applied with a brush to metal-coated frames. 
—British Journal of Photography. 

—_——-_3+ 09> _____—_ 
Matapalo, the Tree Killer. 

One of the forest curiosities of the Isthmus of Darien 
and lower Central America is the tree killer (mata- 
palo). This starts in life as a climber upon the 
trunk of large forest trees, and, owing to its marvel- 
ously rapid growth, soon reaches the lower branches. 
It then begins to throw out many shoots, which en- 
twine themselves all around the trunk and branches, 
and also aerial tendrils, which, as soon as they reach 
the ground, take root. In a few years this gigantic 
parasite will completely envelop the trunk of the 
tree which has upheld it, and kill it. The whole of 
the inner dead tree will then rot away, leaving the 
hollow matapalo standing alone and flourishing. 











Jury, 1886. Scientific American, Architects and Builders Edition. 
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IN THE CHINESE QUARTER, SAN FRANCISCO. 
s. Dwellings of the Chinese poor. 


Chinese Block on the Plaza. 4. Sacramento St. ‘5. 
10. Restaurant on Dupont St. 


VIEWS 
e district. 3. 


2. Jackson St.—principal business street in Chines 
7. Wholesale business houses. 8. Residences of Merchants. 


g. Chinese Company Headquarters. 


1. Altar in the Josh House. 
6. Council Room of the Chinese Authorities. 
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r Poisoning Case, 
t Journal and Transactions for 
-count of a singular instance of 
fzham, whereby two children lost 
0 others were made very ill. The 
; instance was an apparently harm- 
re containing the following four in- 
of violets, 
vine of ipe- 
f sweet al- 


toms that ap- 
wo or three of 
1 that had been 
8 medicine were 
cular, the pulse 
bermnittent. Inthe 


six beats to one beat per minute in thirty-eight 
minutes. 
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That fact, Dr. Truman thought, showed | 
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A COMBINED CRUSHER AND STAMP MILL. 
It is rare that a new principle is applied in grinding 


that the active agent was present in the sirup of| machinery. The stamp, buhr-stone, and roll are the 


squill, Mr. Wakefield’s sirup of squill was very much 
more bitter and of very much deeper yellow than 
the other sirups. Both his prescriptions contained 


very strong heart poison which agreed in its essential 


























one of the children 
ed, there was an in- 
ssion of every third 
irth beat of the pulse. 


ancient and approved methods of rock reduction, and 
no successful machine has heretofore been constructed 
for rock grinding that has not adopted some form of 
these elementary machines. But in all old pulverizer 
the process of grinding isa 
mutual one, the mill as 
well as the rock being 
ground. The Sturtevant 
mill, here illustrated, is a 
departure from all old me- 
thods, and the results aec- 
complished are so remark- 
able, and the plan of the 
machine so entirely novel, 

















as to constitute a matter 














of unusual public interest. 
The Sturtevant mill is a 
combined crusher and pul- 
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The pulses of the third and 

















remarkable manner. 
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Making the rock do its 
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cipal feature of the ma- 






































hearts. In considering 
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these symptoms, it seemed 


accompanying engravings. 






































to the medical men that 
there were only one or two 
preparations which were 
likely to produce that ac- 
tion. One was a mixture of 
digitalis, or common fox- 
glove, and the other the 
sirup of squill. 

In order to ascertain 
whether the action was due 
to the latter, and the result not due to any accidental 
mixing or dispensing of the medicine, the coroner had 
the prescription made up by an independent chemist, 
and a second time by the chemist (Mr. Wakefield) who 
originally dispensed it. These prescriptions were 
placed in the hands of Dr. Truman, the publie analvst, 
who injected samples therefrom under the skins of 
frogs. In the case of the mixture made by the inde- 
pendent chemist there was no slowing of the heart in 
an hour and three-quarters, when he killed the frog. 
In the case of the mixture made by Mr. Wakefield there 
was a total cessation of the heart’s action in seven- 
teen minutes. The mixture made by Mr. Wakefield 
was much more bitter than that made by the other 
cheiist. 

Dr. Truman, on considering which of the four in- 
gredients of the mixture was most likely to contain the 
poison, came to the conclusion that it must be either 
the ipecae or the squill. 
The wine of ipecac gave 
purely negative results in 
both cases. He then in- 
jected ten drops of the 
sirup of squill from an in- 
dependent chemist into a 
frog, and that slowed the 
heart’s action from twenty- 
four beats a minute to ten 
in two hours and a half, 
when he killed it. 

The same amount of Mr. 
Wakefield’s sirup of squill 
was injected in the same 
way, and it produced a 
slowing of the heart’s ac- 
tion from twenty-eight 
beats a minute to fourteen 
in forty-four minutes, and 
a total cessation of the 
heart’s action by death in 
two hours, 

He afterward made an- 
other series of experiments, 
in which he took larger 
quanties of the sirup of 
squill, and he had quanti- 
ties of it from two inde- 
pendent chemists as well 








Fig. 3.-THE STURTEVANT MILL._THE REVOLVING HEAD. 





Fig. 1.—THE STURTEVANT COMBINED CRUSHER AND STAMP MILL. 


characteristics'with digitalis. The squill is a bulb gath- 
ered in Russia and Germany. In a squill there is 
found a minute and innocuous proportion of an active 
principle producing the same effect as digitalis, the 
quantity of which may be exaggerated by difference 
of climate, difference in the period of gathering, and it 


is also present to a greater degree in the outer scales | 


and in the recent bulbs than in the inner part of the 
dry bulb. The vinegar of squill from which Mr. Wake- 
field prepared his sirup was purchased from a wholesale 
druggist, and probably contained an unusually large 
amount of the active principle of the bulb. Sirup of 
squill is in very common use as a remedy for coughs, 
and as it has hitherto 
been looked upon as 
rather a harmless medi- 


cine, this is an interest- 
ing and unique case. 
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as Mr. Wakefield’s. He re- 
peated the experiments in 
the same way. Inthe case 
of the first independent 
chemist there was no slow- 
ing of the heart’s action in 
forty minutes. In the see- 
ond case there was a slow- 
ing of from thirty-one to 
ten beats a minute in forty- 
seven minutes, and in Mr. 
Wakefield’s case there was 
a slowing of from thirty- 





Fig. 2.—THE STURTEVANT MILL, WITH HEADS DRAWN BACK TO SHOW THE INTERIOR. 








Fig. 4.-THE REVOLVING HEAD TAKEN APART. 


It is apparent that if by 
means of any mechanical 
contrivance the rock could 
be made to act upon and 
disintegrate itself without 
being crushed or ground 
between the faces of metal 
pieces, the machine would 
be subjected to a minimum 
amount of wear. Such 
being the case, it would naturally follow that the 
power expended in doing a certain work would be 
greatly reduced, while the capacity, or quantity of 
rock crushed, would be greatly increased. These 
desirable results are accomplished by the Sturtevant 
mill, which, as will be seen from the following descri p- 
tion and the cuts, is very simple in construction. 
And is so arranged that it reduces the hardest mate- 
rials with scarcely any damage to itself. 

The two cylindrical heads or cups are placed upon 
opposite sides of a case, into which they slightly 
project, facing each other, and are made to revolve 
in contrary directions. The rock is conveyed to the in- 
terior of the case (which 
is kept full) through an 
opening at the top, and is 
prevented from dropping 
below the heads by a east 
iron sereen. The rock is 
then immediately thrown 
out by centrifugal force 
from the two revolving 
cups, in opposite diree- 
tions, and with such force 
that the rock from one 
cup, coming in collision 
with the rock thrown op- 
positely from the other 
cup, is broken and pulver- 
ized, and the grinding, 
which would otherwise be 
upon the mill, is transfer- 
red to the material, which 
is at once reduced to pow- 
der ; in other words, the 
mill does not grind the 
substance, but simply pro- 
vides the power that com- 
pels the rocks to erush 
themselves. 

The cast iron  sereen, 
shown in Fig. 2, in which 
both revolving heads are 
drawn back, is composed 
of small sections which can 
be easily replaced whenever 
required. ‘The wear upon 
this screen is slight, as it is 
always protected from the 
action of the rocks thrown 
from the heads by a cush- 
ion of interposing material 
formed by the rocks, which 
constantly fill the ease and 
cover the screen. The 
crushed rock passes 
through this sereen and 
falls into a bin. When 
necessary to reduce the 
rock to a greater fineness 
than the screen outlets al- 


Juty, 1886. 
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low, the coarser part of what leaves the screen is 
reconveyed to the mill by an elevator for regrinding ; 
that which is fine enough being first removed by the 
usual apparatus adopted in milling. A suction blower 
causes the air to draw strongly into the mill, thereby 
preventing the escape of dust. 

The revolving heads, shown with the parts assembled 
in Fig. 3 and separated in Fig 4, are 
each composed of two parts, one of which, 
A, a simple hard iron cylinder, called a 
bushing, isremovable, and when worncan 
be easily taken out and replaced. Assoon 
as the mill has been put in operation, a 
curious formation is made inside of the 
head of a conical, cup-like stone lining 
(Figs. 3 and 5), formed by the caking 
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will be suitable for the footings of the walls where 
hand bricks are required. 

Having carefully examined the stack and rejected 
those bricks which are underburnt, the following tests 
should then be applied. Take two bricks and clap 
them smartly against one another, or hit one a blow 
with a trowel, when they should give out a clear, ring- 







ordinary ‘‘ rough” building brick. Qonsiderable judg- 
ment is required to determine how far these tests should 
be enforced, and it is clear that a diffekent standard of 
excellence must be taken with the two yarieties. Cer- 
tain descriptions of brick will be found to fail in one 
test while they pass all the others. Some clays and 
clay earths yield a brick of so bad a color (sometimes 
in varying blotches, and in others of an 
insipid pale tint) that it would be unfit 
for outside work. Many of the bricks of 
this description are quite sound, hard, 
and durable, and could be used with ad- 
vantage for inside positions where they 
would not be exposed to view. 

Perhaps the best and most important 
test of a brick is its strength. Bricks, 














within the head of the material being 





unlike stones, are comparatively little 











ground. This lining is of the utmost im- 
portance, as it is a complete shield to 
these parts of the machine. With the 
exception of the edges of the bushings, 
the entire interior of the machine is 
completely protected from wear by the 
rock itself. 

The elementary parts of the mill are 
clearly shown in Fig. 5. Theend of each 
shaft carries a head holding a bushing 
that projects a little way into the case. 
Within each bushing is shown the hollow 
stone cone formed by the packing of the 
rock. The hopper is filled with rocks that drop into 
the case between the heads. The arrows on the shafts 
indicate the direction of revolution of the two shafts. 
Immediately after starting, the stone cones form them- 
selves, and become as hard as the rock itself. When 
these stone cones have been formed, it is apparent 
that the centrifugal force given by their revolution will 
hur) out all the rocks forced into them, in the general 
direction indicated by the arrows. The flying rocks 
are sure to collide with those moving in the opposite 
direction, as their journey is made through an atmo- 
sphere of the same material, for the mill is kept con- 
stantly filled These collisions result in rapid and per- 
fect crushing, and the rocks expend their force upon 
each other before reaching the iron work of the 
machine. 

The iron sereen is of very small diameter, and the 
ground rock is let out at once. This isa great economy, 
for to strike rock after it is once reduced to the fineness 
wanted is a serious waste of power, and, in metal-bear- 
ing rock, to leave a particle of free metal in a machine 
to be churned and pounded over and over again many 
times, and worn away, would be often to suffer a great 
loss. 

These mills are manufactured by the Sturtevant Mill 
Company, of 89 Mason Building, Boston, Mass. They 
are made in six sizes, with heads from 4 to 36 inches in 
diameter. 

Some idea of their capacity may be obtained from 
the fact that the 20 inch mill will discharge from six- 
teen to twenty tons of hard rock per hour, and the a6 
inch mill will reduce 1,500 tons of bard rock per day. 

These giant grinders are of small size, and all of the 
power transmitted by the belts acts directly upon the 


rocks reducing each other. 
ees Se 


DESIGN FOR A HOUSE CONSERVATORY. 

The attachment to country houses of a conservatory 
or greenhouse is in many cases extremely desirable, 
The accompanying sketch shows a sugges- 


Fig. 5-ELEMENTARY PARTS OF THE STURTEVANT MILL. 








ing, bell-like sound. Suspend a brick by a cord and 
hit it with a trowel, when the clearness of the sound 
willbe more marked. If the sound in either case is 
dull, the bricks were probably made from an earthy 
clay, and would not, as arule, be durable. Then take 
one brick and hit it a hard blow with a trowel, when 
it should break fairly and squarely into two parts, and 
not crumble or chip. 

The durability of most bricks will depend in a mea- 
sure upon the degree to which they are absorbent. 
Underburnt bricks absorb more than those of the same 
variety which are well burnt, and aiong those of dif- 
ferent varieties, those absorbing the most water are, 
almost without exception, the least durable. A test 
for this quality of absorption will be valuable. lm- 
merse a sample brick in water for about two hours. 
Then compare the weight of the brick before and after 
immersion, when it should not have absorbed more 
water than an amount equal to one-third its weight. 


As further tests, it should be seen that the bricks are: 


uniform and close—almost pasty—in texture, free from 
stones and pieces of foreign matter, and are of good 
shape, with the sides perfectly parallel and the angles 
clear and sharp. A heavy brick of close and uniform 
texture will, asarule, be found stronger and more 
durable than a lighter brick. 

The various varieties of bricks differ in size to a con- 
siderable extent.; thus the Philadelphia brick is 814 X 
41% X 23 in., the Maine 714 x 33g X 234 in., and the 
North River brick, employed so largely in New York 
and its vicinity, is8X 344 x 214g4in. Although this differ- 
ence of dimensions in the various varieties is product- 
ive of a certain amount of inconvenience, it is not of 
very great moment. It is, however, of considerable 
importance that the brick of the same variety shall be 
of the same size. In the manufacture of bricks, the 
moulds, after being some time in use, are often con- 
siderably worn down, with the result that the bricks 
are.turned out in varying sizes from the different ma- 


influenced by the gases and acids in the 
atmosphere, and the qualities of strength 
and durability in the material are there- 
fore closely connected. Many experiments 
have been made from time to time to 
ascertain the strength of bricks. In a 
series of very careful tests made some six 
years since on over 1,600 different speci- 
mens, it was found that common brick 
crushed with weights varying from 697 to 
3,200 pounds per square inch, the brick of 
average quality crushing with a weight 
of 2,175 pounds. Hard burnt facing 
bricks crushed ata pressure of 1,536 pounds to 4,395 
pounds, with an average of 2,760 pounds per square 
inch. These results show figures higher than would 
be obtained from many varieties of bricks now in com- 
mon use, although in some varieties, such as the blue 
bricks, the results would exceed those given. Gene- 
rally speaking, a rough brick should withstand a pres- 
sure of at least 1,000 pounds per square in., and a facing 
brick 1,800 pounds per square inch, to fit it for its pur- 
pose, and, as has already been remarked, it will pro- 
bably be much more durable, the greater strength it 
possesses.. A rough brick which crushed with a weight 
less than 1,000 pounds per square inch could be usedin 
unimportant positions, but it would not be suitable 
for good walling. 

As arule, it is not difficult to devise a simple appara- 
tus to test the strength of bricks, the only testing strain 
required being a direct crushing one. A whole brick 
should be experimented upon, and a note made when it 
became cracked and when finally crushed. In dealing 
with a new variety of brick, it is often convenient to 
test another of well known and undoubted qualities at 
the same time, for the purpose of comparison. Where 
bricks are to be exclusively employed, it would be ad- 
visable, for the greater assurance of accuracy, to have 
one or more specimen bricks tested by a proper testing 
machine. Many of the large firms of engineers through- 
out the country possess such machines, and in inany of 
our more important cities there are regular testing es- 
tablishments, where specimens will be properly tested 
on payment of a small fee. 

> ete 
Cheap Hydrogen Gas, 

A novel method, invented by MM. Felix Heimbert 
and Henry, of manufacturing hydrogen gas on a large 
seale, has been briefly described by them in a com- 
munication to the French Academy of Sciences. In a 
retort, superheated steam in fine jets is passed over 
coke in the state of incandescence. The gas mixture 
generated, which consists of equal volumes 













































































tive little design in that direction. The 


of hydrogen and carbonic oxide, is made to 














charms of a conservatory are considerably 
enhanced by building it directly against a 
house, as in this case, so that one may step 
out directly from the dwelling into the 
society of flowers. 
+ 0 
Tests for Bricks. 

It is of the utmost importance to ascertain 
with some considerable degree of accuracy 
the quality of a brick as to its strength and 
probable durability. The quality will de- 
pend upon the description of clay from 
which the brick was made and upon the 
subsequent treatment of the clay, and the 
process and degree of burning undergone by 
the brick. The tests requisite for the pur- 
pose are, for the most part, very simple, and 
can be carried out without the aid of any 
special apparatus. In executing a series of 
such tests, the bricks should be first exam- 
ined when in the stack, to see whether the 
color of them collectively is uniform If 
the bricks are of the variety termed ‘“oray” bricks, 
those having a reddish tint will probably be under- 

,burnt; if “red” bricks, those of the lightest color 
will be those which are not sufficiently well baked. 
These should be taken out of the stack and rejected. 
A quantity of bricks in a stack will sometimes be found 
blackened at the surface, often being misshapen and 
partially vitrified ; sometimes several are found adher- 
ing together. Such bricks have been overburnt, and 
will be very hard. If of sufficiently good shape, they 



































circulate in a second retort, also heated to a 
red glow, containing obstacles of a refractory 











material, so that the gases are well mixed 








and heated. At the same time, more steam 




















heated to the point of dissociation is ad- 
mitted into this retort. The theory requires 









































an excess of water vapor to insure the com- 
plete oxidation of carbonic oxide, the gases 
decomposed forming carbonic acid (carbon 
dioxide) and hydrogen gas. It is claimed 
that 3,200 cubic meters of hydrogen gas can 
be obtained per ton of coke, at a cost of 
0015 frane per cubic meter, equivalent to 
approximately one-tenth of a penny per 
cubic yard. When M. Fages first made 
hydrogen out of coal and water, he could 
furnish hydrogen gas at 0°044 frane a cubic 


meter. 
rr  ———————— — 

















DESIGN FOR A HOUSE CONSERVATORY. 


chines, belng larger or smaller, according to whether 
they have old or new moulds on. This is objection- 
able, chiefly for the reason of the increased quantity 
of mortar it gives rise to in the walls, which are set out 
to accommodate the largest sized bricks. 

The above mentioned tests are those which a good 
brick would generally pass through, but a brick should 
not necessarily be rejected because it failed in any one 
of them. Thusa brick of the class used for facing 
would be expected to bear all the tests better than an 





An Aerolite in Cuban Skies. 

A correspondent in Havana writes to us 
that at 7:40 P.M. on the 10th of May, the 
sky was illuminated by an aerolite of great magnitude. 
It appeared first as a single luminous point, and tra- 
veled from the northwest to the southeast. When 
crossing the zenith, its size appeared about equal to 
that of the moon. It left behind a track of white and 
blue light. The nucleus was of a fiery red color. 
While still some distance above the horizon, the 
meteor burst into small fragments, resembling the 
sparks from a sky rocket. These took different direc- 
tions, becoming invisible a moment or so afterward, 





lastic Decorations, 

The Plastic Decoration and Papier Mache Co., of 
Wellington st., Strand, London, have lately opened new 
and extensive workshops in Market road, Caledonian 
road, N., where they are carrying on some interesting 
work in the above description of materials. Here may 
be seen, not only fibrous plaster carton pierre, but 
papier at decoration in process of manufacture in 
all their varied applications. 

We have more than once spoken of the value of sub- 
stituting for the fabrications in common lath and 
plaster—often of the most commonplace and vulgar 
kind—the superior fibrous material and papier mache 
decorations, which are not only more tenacious and 
durable, but admit of easy fixing, without dirt and 
delay, by screws to the wood joists. The Papier 
Mache Company have lately prepared for Sydney, 
New South Wales, the 
decorations of Her Ma- 
jesty’s Theater, a building 
of recent construction. 
These have been executed 
in fibrous plaster, and in- 
elude the flat domed orna- 
mental ceiling, the capitals 
and enrichments of the 
columns, the fronts of 
three tiers of boxes, mod- 
eled with figures in relief, 
and a very elaborate vesti- 
bule decoration. The new 
Pavilion Musie Hall in 
Pieecadilly has also been 
decorated with the same 
material with highly satis- 
factory results. Fibrous 
plaster, which, as most of 
our readers are aware, con- 
sists of a thin layer of 
plaster of Paris ona canvas 
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pilasters, a handsome box front for the Sydney 
Theater enriched by relief figures, and some very 
elegantly designed surface ornament of the Louis Seize 
period.—Buwi/ding News. 





A COTTAGE AT LITTLE FALLS. 

The perspective sketch and plans represent a house 
built at Little Falls; N. Y., under the superintendence 
of the architects, Messrs. Fuller & Wheeler, of 86 State 
St., Albany, N. Y. The cost was $3,500, the materials 
being good and the construction substantial. The 
first floor is clapboarded, and the second story and 
roof are shingled. A good finished room in the attic 
and a large dry cellar are provided in addition to the 
accommodation shown upon the plans. 

Hardwood trim is used in the principal rooms, and 
the house is tastefully painted and thoroughly heated 









Country Home Adornment, 

Nothing in a country landscape shows so much the 
taste of the inhabitants as the adornment—or the 
lack—displayed in the surroundings of the homestead. 
A friend once said to me in passing two houses of very 
opposite appearance, that she did not need to goinside 
to tell the character of the inmates, and her judgment 
was correct. The household makes the home what it 
is, and its influence is forever stamped upon those who 
live by the hearthstone, and will live in the memory 
of the children through all their lives. The adornment 
of a country home by planting trees, shrubs, and fruit 
trees, by keeping a well cut greensward, and flowering 
vines and plants, can never be overestimated. But it 
must be done with system and with a view to what the 
result will be when they have grown larger. 

I know a cottage where one fine spring the owner 
planted a row of mountain 
ash close to the parlor 
windows. In a few years 
they grew so strong and 
dense as to overshadow 
the house, the branches 
tapping on the panes of 
glass at the bed-room win- 
dows, and last year he cut 
them all down, and the 
house stands now bare 
and unshaded. If these 
trees had been planted 
outside the sidewalk, they 
would still have been near 
enough to the house, and 
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a shade to every passer-by. 









































backing stretched to a 
light framework of laths, 
has the great advantage of 
being readily put up for 
ceilings; it is extremely 
light, and can be fixed in 
slab or pieces at conven- 
ient joints. Papier mache 
is more durable and suit- 
able material for smaller 
ornaments, and has largely 
taken the place of com- 
position or plaster. 

In the company’s works 
we notice both materials 
and carton pierre —another 
kind of papier mache— 
being made. A large screw 
press is employed, with 
steel disks, by which the 
pulp is moulded into the 
required shape. A great 
deal of trimming and hand 
work are required to com- 
plete the ornament. An 
extensive assortment of 
metal dies many tons in 
weight, some of brass and 
type metal, are employed, 
and by these means a 
never failing variety of 
design can be insured. The 
manufacturesof the Plastic 
Decoration and Papier 
Mache Company are too 
numerous to mention ina 
brief description. Ceilings, 
cornices, centers, columns, 
capitals, panels, trusses, 
pilasters, friezes, are a few 
of the ordinary kinds of 
work turned out by this 
company. Papier mache center flowers, someof which 
are bronzed, as in one order for Melbourne, are 
manufactured in large variety of designs; these are 
light, and put together on a wire or lath frame, so that 
they can be quickly fixed. This material can now be 
made impervious to moisture, so as to make it suitable 
for out of dooruse. For capitals to columns and small 
ornaments to woodwork or furniture, no lighter or 
better material than papier mache can be obtained. 

A very considerable development of the Louis XV. 
and Louis XVI. styles of ornamentation must be attri- 
buted to the use of plastic materiars, such as fibrous 
plaster. We notice that the company are engaged in 
several important works in which this free style of 
ornamentation is employed. Not only for the mere 
constructive features of columns and pilasters, but for 
decorative ceilings, friezes, coves, cornices, and over 
doors, the fibrous plaster is specially suited, being at 
once light and easily moulded to anycurve. Wenotice 
several very elaborate designs for ceilings and coves, 
for which gelatine moulds are used, besides fluted 
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Nothing gives a better tone 
to the appearance of a 
country home than a well- 
kept lawn, but it needs 
persistent ‘effort, a good 
lawn mower, and the will 


























to work it. Boys, asa rule, 
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A COTTAGE AT LITTLE FALLS, N. Y. 


and drained throughout. The drawings are taken, 
by permission, from “‘ Artistic Homes,” by R. W. Ful- 


PATENTS. 


Messra, Wunn & Co.,. in connection with the publication of the 
Scientific American, continue to examine improvements and to 
act as Solicitors of Patents for Inventors. 

In this line of business they have had forty yerrs’ experience, and now 
have unequaled facilities for the preparation of Patent Drawings, Speciti- 
cations, and the prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn & Co. 
also attend to the preparation of Caveats, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements of Patents. All 
business intrusted to them is done with special care and promptness, on 
very reasonable terms. 

A pamphet sent free of charge, on application, containing full informa- 
tion about Patents and how to procure them ; directions concerning 
Labels, Copyrights, Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases, Hints on the Sale of Patents, etc. 

We also send, free of charge, a synopsis of Foreign Patent Laws, show- 
yt oe ast and method of securing patents in all the principal countries 
of the world. 


MUNN & CO.,, Solicitors of Patents, 361 Broadway, New York. 
BRANCH OFFICE.—#622 F Street, Washington, D. C. 
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object to the lawn mowing 
as much as a dog does to 
churning, and generally 
have a dozen other things 
on hand if wanted for that 
purpose. Butif the lawn 
is not too large, and there 
is a promise of regular, if 
small, remuneration every 
time theimplement is used, 
and the boy’s pride in the 
neatness of the homestead 
is aroused, it is very likely 
there will not be any diffi- 
culty. There should, if 
possible, be a little slope, 
as flatness is always unin- 
teresting, and shrubs that 
flower at various seasons 
can add great beauty at 
little cost. It is not al- 
ways money that adds all 
the charm and grace to 
adorn the home. It is the 
individuality of the in- 
habitants impressed by 
their work upon the land, 
as the brush of an artist 
gives character to the pic- 
ture he paints. 

The home exerts an in- 
fluence for good or evil up- 
on the young and in after 
years children will remem- 
ber the time spent there as 
the brightest or the dark- 
est vears of their lives. 
How important, then, to 
make the _ surroundings 
pleasant! And if they are 
taught to help to plant the 
grounds, to tend the garden, and to plan for the home 
improvement, they will have an added interest in it. 

‘“‘This is the tree I helped papa plant on Nellie’s 
birthday,” ‘‘That is the vine we put in when Harry 
was ten years old,” are landmarks ino a life history 
that live to its latest page. 

I know an orchard, too, that was planted by the 
growing boys and girls at a time when help could not 
be procured, and they take greater pride in it than in 
any of the older orchards that were planted by hire- 
lings. It is something tangible as a result of their 
work. So let the children be taught to embellish the 
home, to learn the art of adornment, to keep neat 
fences, tidy dooryards, to avoid throwing rubbish’ 
about, or allowing unsightly objects to be about the 
premises. Itis just as easy as the other way, and forms 
habits of tidiness and thrift that will be a lesson well 
learned. Not those homes where the most money is 
spent, but those where the most good tasteis displayed 
are best, and the owner is repaid for every hour spent 
on beautifying improvements.—Owr Country Home. 
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Suburban Schools, 

Warren R. Briggs, architect, in a series of able 
articles on ‘‘The Plan and Construction of School 
Houses,” published in Building, makes the following 
righteous comments : 

“The sanitary arrangements of village and suburban 
school houses are, with a few exceptions, of the most 
objectionable nature. A carelessly constructed privy, 
situated at some distance in the rear of the school 
house, is the usual accommodation offered. The 
majority of those that I have examined have been so 
poorly built, or were in such a dilapidated condition, 
as to be almost untenable in cold and stormy weather, 
even for the short time required for the calls of nature. 
These miserable shanties, devoid of the simplest com- 
forts, besmeared with nastiness, adorned with obscene 
scrawls, cannot but be injurious to the morals of 
children. No parents, could they see these places, 


od, and the one that I have usually employed, is the use 
of the watercloset. Any good closet may be used—the 
simpler the mechanism, the better. Those known as 
tank closets are the best for the purpose. These are 
fed from a tank placed over the closets, to which are 
attached service boxes—one for each closet. Water 
can be supplied to this tank from a larger tank in the 
attic, which is in turn supplied with water pumped 
into it either from a cistern or a well. It is folly to say 
that this is impracticable, or that sufficient water can- 
not be obtained to properly supply the closets ; it has 
been repeatedly demonstrated that water enough can 
be obtained ; the question is only one of storage ca- 
pacity. 

‘Enough water can be collected from the roof of any 
ordinary school house and stored in cisterns to supply 
the closets and urinals for from two to three weeks. 
At the time of year when droughts are likely to occur 


would wish tohave a carefully reared child frequent! the schools are closed; but should the cistern supply 


them; but there is no al- 
ternative. No matter how 
repugnant to delicate sen- 
sibilities these teeming 
monuments of filth may 
be, children are forced to 
use them day after day, 
and it is no wonder that 
their finer instincts are 
blunted, their modesty 
corrupted, and the seeds of 
sensuality and vulgarity 
are sown. 

“In all seasons and in 
all weather a child leaves 
the school room = and 
crosses the play ground to 
these privies. In winter, 
when the school room is 
at a temperature of about 
70° or more, the sudden 
change from a warm room 
to a cold outbuilding is 
enough in itself to be 
dangerous to the strongest 
and most robust, and yet 
thousands upon thousands 
of children are every day 
during the winter sub- 
jected to this exposure. In 
warmer weather the con- 
ditions are not much bet- 
ter, for, while the frosts of 
winter are almost unbear- 
able, they still have the 
power, by freezing, of re- 
ducing the stench so that 
it is not particularly ob- 
jectionable; under the 
stimulating influence of 
heat, these beds of pollu- 
tion are worse in many 
cases than the foulest pig 
sties. 

“Reader, do you think 
that this picture is over- 
drawn, or that the state- 
ments here made cannot 
be substantiated? If you 
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suflicient for this purpose. When the plate has been 
bitten to the depth of a millimeter, it is removed from 
the bath and treated with hydrochloric acid to remove 
traces of oxide of copper in the lines of the drawing. 
It is then washed with water and suspended in a bath 
of nickel and silver, and connected with the negative 
pole of the battery. The positive pole now consists of 
aplate of platinum. The silver or nickel deposits 
wherever the copper has been attacked, and the de- 
pressions are soon filled with the foreign metal. The 
plate is then polished, and looks like one which has 
been damascened by hand. 





TS Bees . 
DESIGN FOR GEN, GRANT’S COTTAGE, 

The cottage illustrated in the artistic little sketch 
annexed was designed by Mr. Albert W. Fuller, archi- 
tect, of Albany, N. Y., for Gen. Grant’s sojourn at Mt. 
McGregor. It was not, however, completed in time for 
his removal there. The design, which we take from 
the architect’s book, ‘* Art- 
istic Homes,” is of a some- 
what novel and pictur- 
esque type, and is very 
characteristic of Mr. Ful- 
ler’s work, especially in the 
feature of the octagonal 
tower. Ags a whole, it has 
a quaint and comfortable 
look, pleasing to almost 
every one. The estimate 
of the contractor for the 
erection of the house was 
$2,600. 
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Tenacity of Standard 








Gold, 
In the annual report of 
the British Mint, it is 


stated thatitis well known 
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that standard gold is ren- 
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do, will you take the 





trouble to investigate for t 
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yourself? Let no false : Ronee Crxtweng i 
modesty deter you, but go i i 
to these places, examine i i! 
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them carefully, and, with- 
out prejudice, judge for 
yourself whether or no the 
evils which I have depict- 
ed exist. 

“Tt will probably be 
said that many of these 
things are bound to occur where there is a promiscu- 
ous gathering of children. This I do not believe. I 
am convinced that, under proper management, care- 
fully constructed, conveniently located, well heated 
and ventilated rooms, in which are placed the required 
number of water closets and urinals, can be built, 
which will be in no way objectionable. 

‘*The first step toward a radical reform must be to 
abolish the privy forever; nothing can be more dan- 
gerous to health. Apparently, the only reason for its 
maintenance is the cheapness of its construction and 
its ability to take care of itself, little or no attention 
being given to a privy after it is once finished. 

“T would that it should become a law that no school 
building should havea privy vault connected with it. 
It will be asked, What can be done in small towns or 
villages where there is no water or sewerage system ? 

“There are two ways open for overcoming this ob- 
stacle. The first, and probably the cheapest, is by 
what are known as ‘ earth closets.’ 

“The several ways in which these may be used have 
been so fully described by able writers that it is not 
necessary for me to go into it here. The second meth- 
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COTTAGE DESIGNED FOR GEN. GRANT. 


be exhausted, a two-way pump, pumping either from 
the well or cistern, would insure a supply from the 
well. From ten to fifteen minutes’ pumping, each day, 
would be all that would be necessary to keep the 
tanks full; so with a good foree pump placed in the 
basement, an ample storage cistern, proper gutters 
with suitable leaders, an ample supply of water can be 
obtained. With this there can be no question but 
that the properly constructed water closet is the best 
known method for the removal of excreta.” 
—_————— Oo 
Inlaying by Electricity. 

A method of damascening metals by electrolysis has 
been brought out in France. Two copper plates are 
put into a bath of sulphate of copper solution, one be- 
ing connected with the positive pole and the other 
with the negative pole of a battery. A thin layer of 
insulating varnish or wax is spread over one of the cop- 
per plates, viz., that connected to the positive pole, 
and the damascened device is etched on it. Now, since 
copper is by electrolysis transferred from this plate to 
the other plate, it follows that only the lines of the 
drawing can be attacked. A battery of two cells is 
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dered very brittle and unfit 
for coinage by the addition 
of a minute quantity of 
certain metals, the action 
of lead being specially re- 
markable. It seemed de- 
sirable to obtain more 
accurate data than at pre- 
sent exist as to the effect 
of impurities on the me- 
chanical properties of gold. 
With this object in view, 
bars five inches long, each 
+ weighing about five ounces, 
were prepared of pure gold, 
alloyed with pure copper 
in the proportion of the 
legal standard, as well as 
bars of the same alloy to 
which small but varying 
amounts of lead had been 
added, These bars were 
then cut by a planing ma- 
chine into the form usually 
employed for testing the 
tenacity of metals, and 
submitted to traction in 
an ordinary testing ma- 
chine. 

The result showed that 
pure standard gold hasa 
tensile strength of 18 tons 
per square inch sectional 
area. The limit of elasti- 
city appears to be reached 
with a stress of 134 tons, 
and the sample of metal 
fractures after elongating 
24 per cent. The presence 
of one four-thousandth 
part of lead reduces the tenacity to 77 tons, the 
limit of elasticity practically coincides with the 
breaking load, and the elongation is hardly meas- 
urable. The further addition of one four-thousandth 
part of lead produces a diminution of tenacity to 
5-4 tons. If, however, the total amount of lead be 
raised to 1 per cent, the breaking point remains about 
the same, so that 0°5 per cent of lead would appear to 
be as deleterious as 1 per cent. The effect on the mech. 
anical properties of standard gold produced by minute 
quantities of impurity is very remarkable, and well de 
serves further examination. 

Oo 

THE month of May, 1886, will be memorable in the 
railway annals of this country for the remarkable feat 
of gauge changing on the Southern railways, being the 
alteration of the gauge of 9,000 miles of road and 
15,000 miles of ‘‘ trackage” tothe standard gauge from 
the somewhat wider one.on which the lines were pre- 
viously laid. This extraordinary piece of work was 
taken in hand by 10,000 men at midnight on Saturday, 
May 29, and completed by Monday evening, a uniform 
gauge throughout the States being thus secured, 





one 


f ‘ 
: | 
Mey CANER™ | 
=m 














Warming and Ventilation of School Rooms, 

The question of heating and ventilating public 
buildings, including school houses, is becoming one of 
great importance, and much valuable time and 
thought are being devoted to this branch of study by 
the master minds of the country. The general health 
of the pupils of a school is almost entirely controlled 
by these two great factors. When pupils in a school 
room are engaged at study for, say, six hours a day in 
an improperly ventilated room for a period of months 
or years, the general health of the adult population of 
the nation is affected in the largest degree imaginable 
by such a condition of affairs. Bad health, contracted 
from these causes in youth, can scarcely ever be eradi- 
eated in the adult, and in consequence we have a 
weak, sickly population directly traceable to these 
eauses. It is not putting it too strong to. say that one- 
third of the public buildings in this country are but 
‘death traps,” and the bait nibbled at by the unsus- 
pecting victim is defective heating and ventilation. 
In the construction of school houses, trustees should 
see to it that these two great factors are considered 
with proper regard by the archi- 
tect or builder employed by 
them. <A few salient sugges- 
tions in this connection will 
not be amiss. For purposes of 
ventilation, the height of the 
school room must bear the pro- 
per relation to its size. Ade- 
quate movements in the cur- 
rents of air cannot be secured in 
aroom unless the height bein 
proportion to the width and 
length. The minimum height 
must be fixed with reference to 
that which allow the currents 
of air to circulate without being 
inconvenient to the occupants. 
Therefore, in proportion as the 
width and length of the room 
be increased, the height must 
be also increased. On this ac- 
count it is not advisable to 
make any room, no matter how 
small, less than ten feet high, 








Scientific American, Architects und Builders Edition, 


Juny, 1886. 








motionless, keeps actively at work under the law of 
the diffusion of gases, fouling the fresh currents circu- 
lating beneath it. With low ceilings and high win- 
dows no such accumulation of air is possible, for the 
whole height of the room is swept by the currents as 
the dust of the floor is swept with a broom. Low ceil- 
ings have also the advantage of enabling the room to 
be warmed with less expenditure of heat and less cost 
for fuel.—Zrustees’ Trade Jowrnal. 


+ 80> oe 
A FRENCH COTTAGE, 


We give herewith, by way of illustrating the differ- 
ences in national tastes as respects cottage architect- 
ure, the elevation and plans of a recently built French 
cottage of moderate cost, by Paul Bouvier, a well- 
known French architect. This dwelling has been 
erected near Paris. 

To the matter of fact American eye, it is doubtful if 
this style of structure will be found specially desirable 
or attractive. Itis certainly a very different type of 
building from those we are accustomed. to erect ; and 
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and increase proportionately as 
the size increases. With large 
rooms, as the height should be 
increased in proportion to the 
size, if the cubic space be the 
measure of the number of oc- 
cupants, the area or floor space 
per occupant would diminish 
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with the size of the room. As, therefore, the height of 
rooms is necessarily variable, it follows that it is 
rather the floor space which must be considered in 
allotting accommodations to the occupants of a room 
than the cubic space. 

As a general rule, a room ten feet square, or ten feet 
by twelve feet in area, should not contain more than 
two persons. In school rooms, which are only occupied 
during parts of a day, and where the air can be 
changed between the periods of occupation, a less 
amount would suffice, and from fifteen to twenty 
square feet is sufficient. 

Nor should the ceilings of the rooms be too high, 
but just in proportion to the size of the room, as rooms 
with low ceilings are more readily and completely ven- 
tilated than those having ceilings too high and out 
of proportion to the size of the room. The leakage of 
air which is always going on keeps all parts of air in 
motion in such rooms, whereas, if the ceiling is higher, 
only the lower part of the air is moved, and an in- 
verted lake of fouland hot air is left floating in the 
space above the window tops. To have the currents 
of fresh air circulating only in the lower parts of the 
room, while the upper portion of the air is left un- 
affected, is really the worst way of ventilating; for the 
stagnant atmospheric lake under the ceiling, although 
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if we do not appreciate it, if it looks stilted, and con- 
veys to us little idea of beauty, or appears to be want- 
ing in adaptability to the requirements of home life, 
the fault may be with us. 

The French are proverbial for cultivated taste and 
superior skill in designing. Perhaps it is our lack of 
culture that renders us unable to perceive any peculiar 
excellence in this example. Some of our readers, after 
due consideration, may be able to discover the way to 
its attractions. At any rate, it will illustrate to them a 
French idea of a country house. 


—_——_————— +0 
Thermometers for White Heat, 


Heisch & Folkard, of London, have devised some 
new thermometers, with platinum or porcelain bulbs, 
by which very high temperatures, even those of a white 
heat, can be measured without having to resort to 
an expensive or troublesome pyrometer. The reading 
is taken in precisely the same way as at present with 
an ordinary thermometer, but the result is obtained 
by the pressure of air inclosed in the bulb, which is 
exposed to the heat. This pressure acts directly on 
a vertical column of mercury, The bulb is hermetically 
sealed, and the instrument is unaffected by changes in 
the height of the barometer, 
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A Warm Controversey. 

A rather interesting point was recently decided by 
the Masschusetts Supreme Court, on appeal from the 
court below A furnace manufacturer placed two fur- 
naces in a house under a stipulation which is becoming 
rather common in certain kinds of business, that they 
should remain the property of the dealer until paid 
for. 

The owner of the house in which the furnaces were set 
sold the house to a Mr. Way, without mentioning the 
fact that the furnaces did not belong to him, and the 
furnace man brought suit against the new owner to 
recover either the furnaces, with the pipes and regis- 
ters connected with them, or their value. The lower 
court ordered judgment for the defendant, on the 
ground that the furnaces were a part of the house, 
and passed with it toan innocent purchaser without 
regard to an agreement respecting them of which he 
was ignorant. The furnace maker appealed, claiming 
that Mr. Way might have found out by inquiry that 
the furnaces did not belong to the former owner of the 
house, and that, as he neglected to make any inquiries 

on the subject, he was legally 

“affected with notice” of the 

fact which he might have 
‘learned. 

The full bench of the Su- 
preme Court was called upon 
to consider the question, and de- 
cided that it ‘‘could not proper- 
ly rule” that as the defendant 
made no inquiries he was affect- 
ed with notice of what he might 
have found on inquiry, that the 
furnaces were the property of 
the plaintiff ; and it further de- 
cided that it was ‘‘quite clear” 
that the furnaces and pipes 
claimed in the plaintiff's writ, 
which were put in as part of the 
house, and were essential to the 
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to and became a part of the 
realty, and passed to the defend- 
ant by his deed.” The fact 
that there was an agreement be- 
tween the former owner and the 
plaintiff, that the furnaces 
should remain the property of 
the plaintiff until paid for, was 
“immaterial unless the defend- 
ant had notice of such agree- 
ment, and notwithstanding such 
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agreement, the property annexed to the realty would 
pass to an innocent purchaser without notice.” 


_ + 
Bursting of Centrifugal Cream Separators. 


The Dairy World says: On the 12th of April, at Mr. 
Horton Gillis’ Big Foot creamery, near Harvard, IL, 
one of the above machines, made in Philadelphia, 
while supposed to be running at the rate of about 3,500 
revolutions a minute, suddenly exploded, pieces of the 
steel cylinder and heavy cast iron casement flying in 
all directions. One man, Z. Petersen, was killed, and 
five others injured, one fatally. The coroner's jury, in 
their verdict, stated that the machine was “ imperfect- 
ly constructed.” Subsequent investigation seems to 
show that the man who put up the machine, in ealeu- 
lating the size of the pulleys, had asked the engine 
driver what the speed of the main shaft was, and was 
told something lower than was actually the case ; hence 
the machine is said to have been running 5,000 revolu- 
tions instead of 3,500, at the time of the explosion. The 
welding of the steel, in this particular machine, was 
imperfect. 

On April 15 the explosion of another cream separator 
oceurred in W. H. Hintze’s creamery at Burlington, 
Ill., by which the butter maker, O. S. Dunn, was killed, 
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THE BLAKE STEAM PUMPS AND PUMPING ENGINES. 


The Geo. F. Blake Manufacturing Company, of New 
York and Boston, is the maker of a line of steam 
pumps and pumping engines more extensive, probably, 
than that of any other concern in the country. 

The Blake pumps have been adopted by several of 
the largest firms engaged in the manufacture of steam 
engines and steamships. Theyare also used by the 
navy departments of the United States, England, and 








Fig. 1—THE BLAKE IMPROVED DUPLEX PUMP. 


Russia, in the water works of a number of towns and 
sities, in some of the largest coal and iron mines, and 
on the pipe lines in the oil regions of both America and 
Russia. As pumping is an operation entering into 
almost every one of our manifold industries, the sub- 
ject of pumps and pumping engines possesses a gen- 
eral interest that will probably make a brief descrip- 
tion and several illustrations of improved pumps ac- 
ceptable to a majority of our readers. 






ll 


COMPOUND DUPLEX PUMPING 
ENGINE. 


raises 


Fig, 2.-THE . BLAKE 


The Blake Steam Pump is positive in its action, 
that is to say, its operation at the slowest speed and 
under any pressure is perfectly continuous, and the 
pump is never liable to stop as the main valve passes 
its center. In‘the duplex pump, shown in Fig. 1, the 
pump ends and trimmings are all independent east- 
ings, and of heavy construction, It is an engine par- 
ticularly designed for high pressure service, such as is 
required in water works and large manufacturing 





= ; 
Fig. 3—THE BLAKE DUPLEX GEARED POWER PUMP. 


establishments. The pump ends are of the inside 
plunger type, and the plungers work through heavy 
composition sleeves grooved or packed with fibrous 
materials, as the nature of the fluid to be transported 
may necessitate. The valve mechanism is the same 
as that used in the larger compound engines. The 
capacity of these pumps ranges from five inch plungers 
upward. The smaller sizes are used in many apart- 
ment houses and other large buildings, for operating 
hydraulic elevators and for general pumping. 








Fig. 4-THE BLAKE POWER PUMP WITH PULLEY. 


The compound duplex condensing pumping engine, 
shown in Fig. 2, is similar in detail and strength of , 
parts to the construction of the simple engine, and is. 
particularly designed to effect a strict economy in the 
combustion of fuel. These pumps are considerably 
less expensive in first cost than any form of rotative or | 
Cornish pumping engines in use, and haye the further 
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advantage of requiring less attention and repairs. A 
condensing apparatus, consisting of an independent 
air pump and condenser, is frequently employed in 
connection with this type of engine, and adds consid- 
erably to the economy of its operation. The improved 
duplex geared power pump, shown in Fig. 3, has been 
designed for locations which require a large amount of 
water, and where the source of power is derived from 
a water-wheel rather than from steam. In this pump, 
as indeed in all the duplex forms, the ci‘anks are set at 
fight angles, thus bringing one pump to the iniddle of 
the stroke while the other isat the end. This arrange- 
ment insures a constant flow of water With the least 
variation of pressure. It also avoids all shock and 
jar when pumping. These power pumps have been in 
successful use in supplying water under pressure for 
hydraulic mining and for the water supply of villages. 
They are constructed with special reference to with- 
standing heavy strains, and are made either of the in- 
side plunger or piston pattern. In the duplex power 
pump, shown in Fig. 4, the gear wheel has been re- 
placed by a heavy fly-wheel or pulley, constructed of 
sufficient width of face to be driven by a belt. Like 
the former pump, they are designed to be driven by 
any form of independent motive power that may be 
most convenient—water, steam, or gas. They are in- 
tended for a service where the pressure against which 
they are required to act is comparatively light. Itis 
an advantageous feature of construction that their 
operation is quite noiseless. 

As there are many localities in which both steam 
and pump must be provided, the combined boiler and 
pump shown in Fig. 5 has been designed to meet this 
want. In this, the pump is permanently fastened to 











Fig. 5—THE BLAKE COMBINED BOILER AND PUMP. 


the base of the boiler, all the steam and exhaust con- 
nections are made, and nothing remains but to con- 
nect the suction and discharge pipes. By this combi- 
nation the entire pumping plant can be placed at the 
water supply without the trouble or expense of long 
steam connections. The convenience of this arrange- 
ment makes it particularly useful for use at summer 
hotels or suburban residences. 

A person of ordinary intelligence can be taught to 
manage the boiler and pump in a few hours’ time. 
They are made of good materials, and guaranteed up 
to a hundred pounds pressure per square inch. 

The Blake pumps have met with much success, and 
at the present time there are more than 20,000 of them 
in actual service. <A very attractive catalogue has 
been issued by the company, and will be furnished on 
application to the New York office, 95 Liberty Street, 
or the Boston office, 44 Washington Street. 


——<»-+-6--<—$_______—— 





Electric Water Lights, 


A very interesting application of the electric incan- 
descent light to mining operations recently took place 
at Lord Vernon’s Poynton and Worth Colliery, near 
Stockport. It appears that the lower pump rod of the 
main pumping shaft of the Lady Pit,’by which the pits 
are drained, broke, leaving the bucket in the bottom 
some 600 feet below, and submerged in water. To 
remedy the rupture, divers were employed froin the 
firm of Siebe, Gorman & Co., the well known subma- 
rine engineers of Westminster, and their operations 
were carried on by the light of a Siebe diver’s electric 
lantern worked by Thame’s primary battery. The bar- 
rel of the shaft was disjointed and pulled up, and the 
pump rod was repaired by this means.- The Siebe lan- 
tern is a strong appliance, and weighs some 83 pounds 
out of water. 

It consists of an iron cover permitting the conductors 
to pass inside to a cluster of four incandescent lamps, 
the light of which is reflected downward by a white 
reflector in the roof. A stout glass globe encircles 
these, and is protected from injury by iron prongs 
around it. Fifteen cells of Thame’s primary battery 
were employed, and the totallight obtained was about 
80 candles, a luminous sphere of some 6 feet in radius 
being obtained under water. We may add that Mr. 
Thame has designed a small hand lamp supplied by 
four cells of his battery, within the lantern, which is 
now used in the ether chambers of brewers. It is of 
the utmost importance that this lamp should be safe 
and Tree from any liability to cause explosion of the 








ether. It is carried into the chamber by the operatives, 

and Engineering says that Colonel Majendie has ex- 

pressed his approval of the lamp for use in gunpowder 

works and magazines, .« 7 
Granite, 

Writing on the strength of granite, James Gowans 
says: ‘‘ Resistance of granite to pressure, tod much de- 
pendence must not be placed on the results given in 
text-books. Granite has a cleavage the same as sand- 
stone, although this opinion would be condemned by 
the orthodox geologist, as it touches on the theory of 
granite being an igneous and not an aqueous rock. I 
mention this but to reiterate what I have before asserted 
as to sandstone—namely, that to use granite so as to 
get the greatest resistance to pressure, the stone should 
be used so that the force should be at right angles to 
the cleavage or bedway of the materials. Granite, 
like sandstone, laid upon its natural bed will increase 
in strength. If granite is fairly bedded on an equal and 
resisting foundation, no load ean in ordinary cireum- 
stances crush it. It may be safe enough, in dealing 
with granite, to take from 684 to 848 tons per square 
foot as a fair test of its strength.” 


SS 
BARNS, 


Mr. A. C. McCray, writing to The Builder and Wood- 
Worker, gives the accompanying scheme of barn 
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building as practiced in Ohio. He states he has put 
up a large number of barnsin four counties in the 
State of Ohio, and studied the subject, and believes the 
system of ‘‘bents” presented is an improvement on 
the usual mode of framing such structures. The 
sketches require no explanation, as any one who has 
had anything todo with framing barns will readily 
understand them. 


————_—_——_—_—$§__o+0+e 
Builders? Hardware. 


Few firms have been more closely allied with the 
building interests of Chicago since the great fire than 
that of Messrs. Orr & Lockett, of 184 and 186 Clark St., 
who have furnished the hardware for many of the most 
elegant public and private structures which now adorn 
that metropolis. They probably carry the largest 
stock in the Northwest, and it is particularly notice- 
able on account of the number of patented novelties 
which it contains. It has been the constant endeavor 
of the firm to add all new inventions of merit in the 
line of builders’ hardware to their already large stock, 
and for this purpose they have acquired the exclusive 
agency for many of the best patents. As a result of 
their watchfulness, they have done much to improve 
the grade of building hardware, and have been reward- 
ed by a large and steadily increasing business. 


Scientific American, Architects and Builders Edition, 


JuLy, 1886. 








The 

It is a very common belief that power is gained by 
some sort of mechanical device or contrivance, say lever 
for example. A man sees that if he has a lever, say 
three to one, he can move great deal heavier 
weight with it than he can without the lever. He 
argues from this that he has increased his own strength 
in some mysterious way, or that a bar of wood or iron 
of a certain length has given him more power. This is 
manifestly absurd, but is believed by many to bea fact. 
No lever can give any power, neither can any mechan- 
ical device increase a man’s strength. . The work of a 
lever is reckoned by the space moved through by both 
ends of it, the hand end, so to eall it, and the work 
end, and the time occupied in the operation. 


Principle of a Lever. 


a 


ed force; but he moves it much slower, and his hand 
travels much farther with the lever than without it. 
In order to raise one hundred pounds three feet with | 
his hand, he raises the one hundred pounds three feet 


at once, and does it, we may say, in one minute ; but | 


if he takes a lever, and raises say three hundred pounds | 
three feet, the time will be threefold greater. This 
is the principle of a lever plainly stated, though not | 
mathematically correct in the above case, which is 
for illustration only. 

We. have gained an apparent advantage in the lever 
because we have actually moved a weight with it we 
could not move without it. But we could have put up 
three hundred pounds in lots of one hundred pounds 
each to the same distance in the same time that we 
haye put up three hundred pounds by the lever. There 


If a man | 
has a lever three to one, that is three times longer on | 
one end than it is on the otherend, he moves, say, | 
three times more weight than he could with his unaid- | 








is, therefore, no increase of or gain in power by the 
use of a lever. It is a mechanical advantage paid 


for in time.—Milling Engineer. 
ae 
THE NEW AQUEDUCT FOR NEW YORK. 

In ourissue for December, 1885, page 48, we gave some 
account of this great work, with illustrations, and we 
now continue the same. ‘T'o builders and contractors 
this remarkable undertaking is especially interesting. 

Perhaps the most interesting and novel feature of 
the great aqueduct now being built by the city of 















































































































































































































































































































































































































































































































































































































































































































































New York to increase its water supply is that portion 
of the tunnel extending beneath the Harlem River. 
The contrast between the old and new methods of 
crossing this river has been happily brought out by 
our artist in the engraving. High Bridge, over which 
the present supply comes, shows plainly in the back- 
ground ; the foreground being occupied by the section 
through the bed and banks of the river, far below the 
surface of which the new aqueduct is to pass. 
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LONGITUDINAL SECTION, AQUEDUCT UNDER HARLEM 


RIVER. 


We here have, within a half mile, the two most won- 
derful examples of conducting water across a river— 
one forming the most conspicuous and attractive ob- 
ject in a naturally beautiful region ; the other forming 
the safer conveyer, far beyond the reach of any efforts 
that might be made to destroy it, and asdurable as the 
solid rock in which it is buried. 

The bed of the river is composed of sand and gravel 
at the eastern side and mud at the western side ; be- 
low these is hard rock, which takes the form, immedi- 
ately under the mud, of a sort of deep, narrow valley, 
as shown in the accompanying longitudinal section. 
To clear this low spot, the aqueduct must be sunk at 
least 150 feet below the river water level, when the 
crossing can be made through solid rock. After reach- 
ing the bottom of shaft No. 25, during construction, a 
small test drift will be extended to the doubtful rock ; 


| if this shows hard rock, the tunnel will be erected as 
indicated by the full lines; but if it uncovers loose 
rock, the shaft will be further extended, and the tun- 
nel built as indicated by the dotted lines. 

Section 12 of the aqueduct extends from a point in 
the vicinity of shaft 24 (shown on a map published, to- 
gether with a general description of the aqueduct, in 
the SCIENTIFIC AMERICAN of November 7, 1885) on the 
easterly side of the Harlem River across and under the 
river to a point near {78th street and Tenth avenue, a 
total distance of about 1,937 feet. A short distance 
east of the river the aqueduct is carried downward on 
a grade of 15 in the 100, the diameter being 12 feet 
'3 inches to a point just east of shaft 24 ; from here to 
shaft 25, on the opposite side of the Harlem, the grade 
is 2in the 100, and the diameter 10 feet 6 inches, 

The water on its way to the city will then flow up 
shaft 25 to a point above the surface of the river— 
at a level about equal to that of the aqueduct at the 
opposite side before it dips to pass under the bed of the 
river—and from thence through solid rock to a gate 
house at 135th street, between Convent and Tenth 
avenues, the diameter at the last mentioned portion 
being 12 ft. 3in. This section of the aqueduct is to be 
lined with masonry throughout, and that portion be- 
low the river is to be lined with cast iron to prevent 
percolation. Where the aqueduct has a diameter of 12 
ft. 3in., the cross section of the excavation is to bea 
circle 14 ft. 11 in. in diameter ; where it is 10 ft. 6 in. in 
diameter, the circular section of the excavation is to be 
13 ft. 10 in. indiameter. The test drift is to have a rect- 
angular section 7 ft. wide by 6 ft. high, and the blow- 
off tunnel to be excavated between shaft 25 and the 
river, above high water mark, for the accommodation 
of two blow-off pipes, is to be 12 ft. wide by 6 ft. high. 
The lining is to be of brick, backed up with concrete 
and rubble stone, and all the masonry is to be laid in 
hydraulic cement mortar, all of which will be subjected 
to severe tests before being accepted. All the mortar 
is to consist of 1 part of cement to 2 parts of clean sharp 
sand, and the broken stone for the concrete is not to 
exceed 2in. in greatest diameter. 

The excavation for the double shaft 25 is to be 33 ft. 
wide, across the line of the aqueduct, by 16 ft. 6 in. 

(Continued on page 13.) 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































i 



































7 
(i 


i 
ji 


NEW AQUEDUCT PASSING UNDER THE 








boo 
UOT 








pO pA 
po py wl 



































| 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































HARLEM RIVER, 
































NEW YORK CITY. 
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George Westinghouse, 

George Westinghouse owes his great and rapidly in- 
creasing wealth to his inventive genius. Twenty years 
ago he was a poor young man, but he struck it rich in 
his air brake for railroads, and money has since flowed 
into his coffers in a golden stream. He is one of the 
most prolific inventors of the age, and has enough good 
mechanical ideas to. furnish every manufacturing es- 
tablishment in Pittsburg with successful specialties. 
He is not only highly skilled in theoretical and practi- 
eal mechanics, but is also a thorough electrician. He 
expends an ordinary fortune every year in experiments 
necessary to the perfection of his inventions. By war- 
rant of the King of Belgium he is entitled to the title 
of Sir George Westinghouse, having been knighted by 
that monarch as a recognition of his services to the 
world as an inventor. 

rt Or or 
Gas Wells Fired by Lightning. 

The burning of natural gas wells in Pennsylvania 
are sights as thrilling to the beholder as they are dan- 
gerous to adjacent property. We have given the par- 
ticulars of these on various occasions. Recently one 
of these wells took fire, and a volume of flame shot up 
into the air for several hundred feet with a velocity 
that was astounding, showing that the pressure of gas 
from beneath was something beyond comprehension. 
This well burned for a long time in spite of all efforts 
to shut off the flame. It was finally done by means of 
a huge extinguisher, which was advanced slowly to 
the mouth of the well and then raised vertically, thus 
shutting off the air and smothering the flame. 

A few days since, one of these wells was set on fire in 
a very curious manner. The workmen had drilled 
down until gas in small quantities was found to arise 
through the boring. A sudden storm came up, the at- 
mosphere became thick and prevented the gas from ris- 
ing freely. The workmen anticipated trouble, and 
hastily departed from the well. They had scarcely got 
to a safe distance when a flash of lightning ignited the 
gas in the atmosphere over the well ; flames instantly 
communicated to the well itself, the result being that 
the gas in the lower regions was released, and shot up- 
ward with a terrific flame toa height of 200 feet or 
more. The well burned for several days, the column 
of flaming gas mounting into the air and lighting up 
the surrounding country for miles. Another well was 
struck at the same time in another section of the oil 


regions, and was burning for a long time, threatening | 


adjacent property. Fires occurring in the products of 
the oil regions, whether gas or oil, are extremely dif- 
ficult to extinguish, and the amount of property lost 
in consequence of them is immense.—Fireman’s Jour- 


nal. 
rt Oar  — 


AN ANCHOR TO HOLD STOVEPIPES IN POSITION. 

The device herewith shown is miade of two one- 
quarter inch square rods, as shown in Fig. 1, one end 
pointed and another end threaded for nut, with two 
clamps with set screws, as shown in Figs. 2 and 3. 
It is applied by making a square hole in the elbow 
with the pointed end of the rod, the pointed end of 
the anchor being driven into the back wall of the 
flue enough to give a hold, the whole being 
readily adjusted for distance of flue from elbow, and 
the nut on the outside serving to tighten up all 
the joints, the square hole fitting the rod and pre- 
venting the anchor from turning. This anchor pre- 
vents the pipe from going too far into the flue, and 
also holds it securely from falling, without the ne- 
cessity of unsightly wires and nails driven into the 
wall. It willhold any sized pipe in any sized thimble, 
and the flange plate is firmly held in position against 
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TUCKFIELD’S STOVEPIPE ANCHOR. 
the wall, to prevent air from drawing through 
terfering with the draught. 


and in- 
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| HE NEW AQUEDUCT UNDER THE HARLEM RIVER. | 


(Continued from opp. page.) 
long, and is to contain two masonry wells, each 12 ft. 
3 in. in diameter, and a drain pipe 36 in, in diameter. 
The cast iron lining for the wells is to have a tensile 


strength of at least 16,000 pounds per square inch, is to | 


be 1Y in. thick, and each ring, at least 5 ft. high, is to 
be cast complete or in four or more segmental pieces. 

One of these wells will unite the aqueduct under 
the Harlem with that leading to the city, while the 
other will extend a short distance below the first to 
form a sump, and is designed to be used as a pump 
shaft, a gate forming a passage between the lower ends 
of the two wells. From the top of each shaft, near the 
top, a blow-off pipe 4 ft. in diameter will lead to a 
chamber built in the face of the bluff just above the 
river level, and each pipe at its end will be provided 
with a valve. 

The pump shaft will only be used when it is neces- 
sary to remove the water from the tunnel to make in- 
spections or repairs. The water will then be pumped 
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| out by means of an ordinary hoisting engine operating 
an iron cylinder 4 feet in diameter by 15 feet in length. 
This cylinder or bucket will be lowered into the pump 
well, when it will fill with water through a butterfly 
valve in its bottom ; when raised, a valve in the side of 
the bucket will be tripped automatically, and the con- 
' tents—about 1,500 gallons—will be discharged into the 
blow-off pipe leading to the Harlem. Of course, the 
bucket each time needs only to be lowered far enough 
into the well to fill. As the pump shaft extends below 
the other, the complete emptying of the tunnel can be 
easily effected. 

Wherever considered necessary, the aqueduct under 
the river will be lined with cast iron, 1 inch in thick- 
ness. This lining will be made up of rings, 244 feet 
long, in the direction of the tunnel, and each ring will 
be composed of four segments, put together by means 
of bolted flanges. The joints will be made of lead, 2 
inches wide and one-sixteenth of an inch thick. The 
side and flanges are to be accurately faced, and the 
holes through the flanges are to be drilled to templets, 
so that all pieces will be interchangeable. Extreme 
care will be exercised when putting these lining pieces 
together to make every joint watertight, and after each 
ring has been put up and fastened to the one already 
in, the masonry will be built around the iron until it 
completely fills up all the space between the lining and 
the inside of the excavation. The great pressure to 
which this section will be subjected makes necessary 
the taking of unusual care to insure work of the most 
perfect description. 

The draining of the tunnel during construction will 
be by a drain cut in the rock below the floor of the 
excavation to such a depth as. to entirely free from 
water the portions where the masonry of the floor 
is to be laid. Before the completion of the work, the 
drains, of vitrified sewer pipe, will be filled with ma- 
sonry. 

Compressed air drilling machines are to be used, 
and the work of blasting isto be done cautiously, 
so as not to endanger the roof by exploding too large 
charges of explosive. 

The contract price of the section is $430,000. 

Oe 
Loss of Fire Hose by Acids. 


A few days since, a fire occurred in the Harrison 
Chemical Works at Gray’s Ferry, near Philadelphia, 
resulting in a loss of some $75,000. The firemen from 
Philadelphia were early at the scene, but were ob- 
structed in their work from the fact that the fire re- 
leased a large volume of chemicals in the building, 
which, flowing down the gutters of the street, saturat- 
ed the hose and destroyed it completely. In a very 
few moments the chemicals ate holes through the hose, 
thus stopping the flow of water and destroying the 





This invention has been patented by Mr. Charles! hose entirely. As the adjacent buildings were also 
B. Tuekfield, of No. 583 First East Street, Salt Lake stored with various chemicals, the firemen worked in 


City, Utah, ae 


peril of their lives the entire time. 














The Mefford Gun, 

Some experiments were lately made in Washington 
at the foot of Pennsylvania Avenue southeast, near 
the navy yard. The gun is a small one, 3 inch caliber, 
composed of two concentric cylinders, the inside one 
being of steel, the outside or re-enforee of cast iron, 
and a space for a non-compressible fluid between. The 
aggregate strength of the two cylinders is only about 
one-third that of the navy 3 inch steel gun. The 
charges fired were the same as the regular charge of 
the navy gun, there being used one pound of powder 
and a seven pound projectile. Between the dis- 
charges a stopcock was sprung to allow the fluid to 
flow out, to compensate for the expansion of the in- 
side tube by heat, thereby taking the strain off the 
re-enforce. The last charge fired contained double 
the amount of powder—two pounds of powder—and 
the gun stood the strain well. Lieutenant R. E. Impey 
of the navy; D. M. Mefford, the inventor; members 
of the Venezuelan, Japanese, and German embassies, 
and several members of Congress were present. 

tO 
Cast Tron Guns, 

The Army and Navy Gazette says: ‘‘It is not to be 
forgotten that cast iron guns burst in the olden time, 
as we know by sorrowful remembrance, in our own 
service and in every navy in the world.” Of the 
iron guns east on the Rodman principle in this coun- 
try, we believe but one has ever burst in service, and 
that was the result of the jamming ofa shell, which 
blew off the muzzle. This gun was mounted on board 
of one of our monitors. Mr. William P. Hunt, of the 
South Boston Iron Works, holds that the strength of 
heavy steel forgings is overestimated and the strength 
of gun iron underestimated, and that the diverg- 
ence from the line of truth has become wide. He 
says: “It is my belief, based upon what I know of 
the endurance of gun iron castings, that .guns made 
of this material, of the same weight and dimensions 
as the modern steel guns, are quite equal to the 
strain which modern gunpowder gives, using the 
charges adopted for steel guns, and are quite as re- 
liable for endurance. I have backed up this belief by 
offering to furnish such guns for such test free of cost 
to the Government, on condition that, should the said 
guns endure this trial, an order should be given for 
similar guns, at half the cost of steel guns.” 

——_—_—____—_—_+ 0+ 
IMPROVED TABLE KNIFE. 

Silver plated table knives, as ordinarily made, are 
formed of steel, are ground, polished, nickeled, and 
afterward silvered and burnished. 
Knives made in this way have a 
dull edge, and when ground the 
plate is apt to peel away, beginning 
at the exposed portion of the steel. 
These imperfections are overcome 
by an invention lately patentéd by 
Mr. Miles A. Morehouse, of Johns- 
burg, N. Y. The shank and upper 
part of the blade are forged in the 
usual way, but near the edge ofthe 
knife, at the rounded end and 
along about half the length, the 
blade is thickened to form shoul- 
ders (Fig. 2), either undercut or 
square, as the manufacturer may 
desire. 

These shoulders may be produced 
by forming grooves (Fig. 8) in op- 
posite sides of the blade, leaving 
the other parts of the usual thick- 
ness. An electro plating is then ap- 
plied to the knife, covering the 
blade entirely. The edge is then 
resharpened by grinding and polishing the steel, from 
the extreme edge back as far as the shoulders. The 
edges of the electro plating which abut against the 
shoulders are protected by them, and the knife is pro- 
vided with a sharp steel edge. 

+ 6+ 
TEA KETTLE. 

The tea kettle here shown is the invention of Mr. 
Pierce Ford, of Tucson, Arizona, It is simple in con- 
struction, and can be 
used for warming plates 
or keeping food warm. 
On the bottom edge, at 
each end of a_ sheet 
metal strip is a lug bent 
at right angles to the 
strip. These lugs are 
riveted, and the strip is 
soldered to the top of 
the kettle. The strip is 
in the shape of a semi- 
circle, and is placed a 
short distance from the edge of the opening in the top. 
The ends of the bail are pivoted to the ends of the 
strip, so that no extra lugs are required. The dishes 
to be kept warm are placed on the bail and strip, which 
may be ornamented in any suitable manner. 
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A MANSION. Designed by James H. Lindsley and Owen Forbes, Architects, Newark, N, J. 
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THE MONASTERY OF HUELGAS. 

This is one of the richest and most venerable monas- 
tic institutions of Europe. It was founded A. D. 1187. 
From an architectural point of view, its most notable 
feature is the beautiful Roman cloister shown in our 
engraving, being a drawing by the well known artist 
Nao. 

This cloister is in the form of a square, with grace- 
ful columns in pairs, whose beautiful capitals of 
branching flower work, carved with exceeding delica- 
cy, sustain half-circle arches, simple and severe. 

The monastery of Huelgas was for many years the 
royal pantheon; here rest the remains of thirty-six 
royal personages, waiting the resurrection of the dead— 
so read nearly all the epitaphs ; among them Alfonso 
VIII. and his queen, Leonora, of England, who were 
among the first patrons of the institution. Among the 


last who were buried here was the Infanta Donna 
Anna of Austria, daughter of the conquerer of Le- 
panto and granddaughter of Charles V. 

These venerable sepulchers were profaned and robbed 
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cess is concerned, they are worse off for going to col- 
lege, for all the time they spend at school after their 
rudimentary education is over is wasted. Men under- 
take to be bosses when they are helpless unless they are 
themselves bossed and directed as if they were children. 
Men expect to get rich, though they have no faculty of 
accumulation and no judgment as to the management 
of money. They want to be capitalists, and hate and 
envy capitalists because they are not among them, and 
yet they go through life spending their money as it 
comes, and are never willing to exercise the self- 
denial that lays the basis of capital, and never acquire 
the prudence necessary for the preservation of capital, 
for it is much easier to make money than to keep it. 
If half the money spent in New York rum shops was 
saved, the whole face of the city would be changed, 
and the number of capitalists would be multiplied. 
But all this men must find out from experience. You 
eannot teach it to them in school, for whether they are 
made for successful effort depends very much on their 
heredity, or the qualities they inherit from their ances- 
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example of a large class of people who think to cure 
the ills of society and to smooth out its inequalities by 
some artificial device—by legislation, by interference 
with the laws of trade, by a paternal government, or 
by no government at all. Their schemes are often 
pretty enough in many of their parts to be very seduc- 
tive, but they all have this fatal defect—they do not 
take into the account human nature, which is always 
striving for superiority, and refuses to accept any other 
equality than equality before the law. Life is a battle 
in which everybody is striving to get ahead.—Jy. Y. 
Sun. 
— + @ we 
DESIGN FOR A HALL, 

The handsome design for the hall of a private man- 
sion, illustrated in the engraving, is by Messrs. I. H. 
Linsley and Owen Forbes, the architects, of No, 762 
Broad Street, Newark, N. J. 

The material intended to be used is polished oak 
throughout, carved and richly moulded. The ceiling 
is finished with oak ribs, dividing it into panels, which 
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CLOISTERS OF THE ROYAL MONASTERY OF HUELGAS, NEAR BURGOS, SPAIN. 


by the French invaders in November, 1809, after the 
famous battle of Gamonal. 
Our engraving is from La Ilustracion, Madrid. 


———— 3+ > oe — 


A Social Doctor, 


A court in Pennsylvania decided lately that a will 
containing this clause was too vague to be admitted to 
probate : 

“The remainder of my estate I bequeath to be used 
in means to ascertain what children were created to do, 
that the child may be directed to and instructed in 
what he or she is best adapted to do.” 

The man who made the will had the notion that he 
could revolutionize the education of children by testa- 
mentary disposition. Accordingly, he left his family 
only a fifth part of his estate, and bequeathed the rest 
to carry out what he regarded as a very valuable and 
very original purpose coneeived by his cranky mind. 

He proceeded on the assumption that every child 
was created to do some specific work, and that the 
failure of parents and preceptors to discover that apti- 

_tude was the cause of the ill success of men and women 
and of the chief evils which afflict society. 

Now, it is doubtless true that alarge part of human 
beings have a hard time of it, because they get into 
grooves to which they are not fitted. They set out to 
do intelleetual work, when they are really capable of 
nething except manual labor. So far as material sue- 


tors; and therefore the process of making men wise 
and capable must be a slow one—so slow that ages 
will pass before they learn to see the foolishness of 
folly. Not until the last drop of the blood of fools has 
gone from the veins of the race will folly depart, and 
then the millenium will be here. 

Meantime, society must go along in the old way. 
Every child must learn to avoid the fire by getting 
burnt, and must find out that he cannot have his cake 
and eat it too, though he gains the knowledge through 
tears and regrets. People must tumble into their 
places, and take the chances of being fit for them. The 
vast majority must find out that their rightful posi- 
tions are in the ranks, and not among the leaders. 
They must learn that they have no distinguishing apt- 
itude, no-great capacity for self-direction, and that 
they are best off when their natural bosses are in charge 
of them. 

And they must learn the lesson for themselves, and 
under the tuition of harsh experience. Nobody can 
help them by leaving money to hunt up means for de- 
termining what it is best for them to do, for the major- 
ity have no marked and fixed aptitude for special 
work, though what work they have must be within the 
capacity of a moderate ability. The great and the suc- 
cessful men of the world, measuring suecess by merely 
material results, are always like the few peaks which 
rise in a vast tableland. 

But the maker of this inoperative will was only an 





are to be executed alternately in lincrusta-walton or 
other raised ornamental work and plain plaster. 

It is estimated that the cost of the design in execu- 
tion would be about $20,000; this sum to include the 
cost of the fine polished mantel. Without doubt, 
it would form a really noble apartment. 

The drawing has the peculiarity sometimes observed 
in well-executed interior perspectives, of the manner 
in which the prominent features appear to stand out 
in relief as solid bodies, similar to the effect produced 
by looking through a stereoscope. This peculiarity 
can be observed very well by closing one eye and look- 
ing at the drawing from a point about two feet above 
the paper and immediately in front of the vanishing 


point. 
—————————————>+- « 


The Three Graces, 

There has been another remarkable discovery in the 
gardens of Sallust, at Rome, where excavations are go- 
ing on relative to the process of establishing and build- 
ing up a new quarter of the city. Itis no less than a 
colossal marble group of the Three Graces, evidently a 
work executed in the palmy days of ancient sculpture, 
and of rare merit. It is in a wonderful state of preser- 
vation, except the unfortunate loss of all three heads, 
which, it is hoped, may yet be unearthed. If these be 
found, it will be one of the most important revelations 
that this mania for progress and the rebuilding of Rome 
has yet given us, 
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American Architecture, 


At a recent meeting of the Royal Instittite of British 
Architects, London, Mr. Ewan Christian, president, in 
the chair, Mr. J. B. Gass read a paper entitled 


SOME AMERICAN METHODS. 


Mr. Gass, as holder of the Godwin Bursary, 1885, had 
visited many important cities in the United States and 
Canada, in a tour extending over three months. He 
found great practical benefit therefrom, and expressed 
his obligation to Mr. Godwin for his institution of the 
bursary, and to the many American architects and 
others for their courteous reception and willing assist- 
ance. The subjects treated on very fully in his paper 
formed only a portion of his report. The most ap- 
proved method of incombustible or fireproof construc- 
tion isa system of iron construction with hollow tile 
arches, the voussoirs having sides about five-eighths of 
an ineh thick, all the ironwork being incased in 
ordinary or porous terra-cotta, specially made to suit 
the positions, and plastered on the top. Partitions or 
internal walls are made of hollow tiles which have good 
bearing power; a5 inch hollow tile wall resists heat 
better than a12 inch brick wall. Roofs are constructed 
of hollow tiles or porous terra-cotta slabs, supported 
by wrought iron joists, and covered with various kinds 
of roofing. Underside of the wooden joists and inside 
the wooden frame houses are made fire resisting by 
terra-cotta slabs plastered on face. This is being ex- 
tensively used, and has stood severe tests. Ordinary 
brick arching in 4 foot spans resting on cross wrought 
iron girders is still used, notwithstanding many dis- 
astrous failures. Concrete floors occasionally are used, 
in some cases as arching with corrugated iron soffit, 
in others with wrought iron joists and flat soffit. Slow 
burning or mill construction is in general use for all 
sorts of mereantile buildings, and affords excellent 
protection against fire spreading. Walls of brick, 
square columns of wood, not tapered, with cast iron 
pintle between ; wooden beams, plank floor 3 inches to 
4 inches thick, with hard wood laths in joints, flooring 
of 114 inch hard wood boards with laths, laid over two 
thicknesses of resin sized sheathing paper or 34 inch 
mortar. No painting, varnishing, or filling on wood- 
work for at least three years after the building is 
finished. Where there is special danger of fire, the 
woodwork is incased with bright tin. Roofs with 
similar construction to floor, with outer covering of 
tin, asphalt, tar and gravel, cotton duck, ete. Double 
doors, with air space between, to prevent fire spread- 
ing; one door for closing in ordinary use, the other 


kept open by automatic fastening, which closes in case | 


of fire. These doors are made of two thicknesses, of 
tongued and grooved boards, covered with bright tin, 
or made of strong iron. Wire cloth lathing kept 3 
inch from the woodwork and ironwork, and plastered 
on top, is used for fire protection, as also ‘ Merritt” 
plaster, the basis of which is asbestine, and magneso- 
calcite, a saturated paper pulp. Brick walls to houses 
being generally furred with wood inside before plaster- 
ing, ‘‘ fire stops” of incombustible material are used at 
top and bottom on each floor to prevent fire spreading. 
In New York and other cities, outside fire escapes are 
required on all tenement, flat, and apartment houses, 
office buildings, lodging houses, and factories; stand 
pipes, with nozzle to each floor, run up alongside the 
fire escape. In the great fires at Chicago and Boston, 
brick stood the best for walls, stone calcined, limestone 
fronts in many cases burnt off, leaving the brick back- 
ing standing one or two stories in height. Sandstones 
stood better than limestones, but granite disinte- 
grated rapidly ; artificial stones suffered less damage 
than natural stones, and mortar stood better than 
bricks. Cast iron columns failed badly, bringing down 
whole buildings, and the failure of floors was generally 
from the exposed ironwork. Telegraph poles got 
charred, but stood where buildings around were com- 
pletely destroyed. In conversations with several chiefs 
of important fire brigades, it was noted that the terra- 
cotta block system, with all iron incased, was thought 
by them to be the nearest approach to a perfectly fire- 
proof building ; brick arching for floors and ironwork 
exposed are universally condemned. Slow burning 
construction with floors made watertight is advocated 
for mercantile buildings ; some place in the roof that 
could be made to serve as a smoke outlet should be 
provided in buildings of large size; one wood door 
covered with tin is better as fire protection than one 
iron door, but two iron doors with air space between 
are better than two wood doors. The“ fire protection” 
apparatus for mill buildings is very complete, well ar- 
ranged, and regularly inspected by the officials of the 
Mutual Fire Insurance Companies. In addition to 
other apparatus, sprinkler systems are in general use 








action the flow of the watersets an alarm bell in 
motion. They are attached to the water pipes at fre- 
quent intervals and depend for their action on a solder. 
fusible at a low temperature, ordinarily at from 150 deg: 
to 170 deg. Fahr. The Grinnell sprinkler is the most 


‘| largely adopted, and others in use are the Parmelee, 


Walworth, Victor, ete. 

From the Mutual Insurance Company’s returns, 1877 
to 1885, in buildings protected by automatic sprinklers, 
there were 195 fires reported, with an average loss of 
827 dollars per fire ; in buildings not so protected, 553 
fires, with an average loss of 7,794 dollars per. fire. 
Ventilation and heating receive great attention in 
many parts of America. Owing tothe dryness of the 
atmosphere in the winter, and the greater evaporation 
from the body, it is necessary to keep a higher tem- 
perature in the rooms than is the case in England, At 
the Massachusetts Institute of Technology, Boston, 
there is a plenum 3 feet high, under the whole of the 
basement of building, into which fresh air, warmed or 
not as required, is put under pressure of 14 inch water 
column. Air is distributed from this to rooms through 
flues 36 by 12 inches, with steam coil box at the bottom 
of each, the temperature and volume being regulated 
by the engineer from basement. The inlets into rooms 
are 8 feet above the floor, and larger than the area of 
the flue, so as to insure slow movement. The outlet 
flues have two apertures in’ the room, one a few 
inches from the floor, and the other close to the ceiling 
—the former wholly used during the school session; 
the outlets discharge above the roof. The outlets are 
smaller than the inlets, so as to give pressure against 
the outside and prevent draughts. The whole system 
is under the control of the engineer, who maintains a 
temperature of about 65 deg. in rooms; heis furnished 
at evening with the weather prediction for the next 
twelve hours, and is responsible for the thermal con- 
dition of the building at the hour of opening, being 
under explicit orders as to the steam and air supply 
for various conditions of weather. This system is 
successful and economical in working. At the Pitts- 
burg County Building and other places, fresh air is 
taken from top of the tower ; it passes over steam coils 
and though water washer, is put under pressure by 


, fans in large ducts, and conveyed through flues to the 


rooms, and exhausted into chimney with smoke flue 
from boiler in center. The systems adopted at the 
American Bank Note Building ; State Hospital for In- 
sane, Norristown, Pennsylvania; Roman Catholic 
Church, New York; and the Canadian Parliament 
Houses, Ottawa, were also described. The Baptist 
Church, Toronto, is amphitheatrical in plan, and has 
the floor saucer shape. In the winter, fresh warmed 
air is admitted to the church at the highest point in 
the floor ; the foul air is extracted from the floor level 
through trefoil openings in each bench end, conveyed 
by small flues into main trunk in basement, which is 
exhausted into large vent flue, having the smoke flue 
from hot air stove in center. There is roof ventilation 
for summer use. At McVicker’s Theater, Chicago, 
fresh air is taken from 60 feet above ground, filtered, 
and passed over steam coils in winter and ice chamber 
in summer, being forced into the auditorium by a fan 
through openings in the ceiling, and extracted through 
openings in risers of floors and exhausted by means of 
fans. The air is changed in the auditorium every 
fifteen minutes. The system of down current ventila- 
tion is used in many public buildings with success, 
but not available where gas is burned. The extracts 
at the floor level are ordinarily used in cold weather, 
however the warm air is admitted into rooms. Heat- 
ing by indirect radiation is often adopted for houses. 
The difficulties with, and objections to, steam heating 
are partially removed by the use of Tudor’s fractional 
valve. In the Canadian cities particularly, many 
steam heating apparatus have been taken out and 
hot water systems put in. In houses heated by hot 
air, steel plate furnaces are found the most satisfactory. 
Open fireplaces are found in the best houses. The 
Morse sun rays heater and ventilator is fixed outside 
the building, and acts when the sun is shining on the 
black and roughened outer covering. The progress of 


modern American architecture has been remarkable 


Le 


within the last few years ; and, though there is much 
that is bad, vulgar, and pretentious, it has taken quite 
a fresh departure, and begun to exhibit artistic and 
peculiar qualities of a very high order. There is great 
originality, and the best specimens are scholarly and 
refined in detail, and adhere less slavishly to pre- 
cedent than European work. American architects do 
not hesitate to introduce new combinations, dictated 
by and growing out of the necessities of the building, 
without violating the character of the style. Except 
in the hands of the best men, the desire for originality 


these are formed by parallel lines of pipes extending | oftenled to the worst results, but architecture has 
across the rooms near the ceiling and connected with a| only recently become a recognized profession, and the 
good water supply. In valve sprinklers, rows of per-| growing and rapidly extending public taste for works 


forated pipes are fixed in sections in which the water 
can be turned by valves in ease of fire. Automatic 


of the best class all seem promising signs for the 
architecture of the country. The best work is accord- 


sprinklers are various forms of apparatus set in action | ingly living and interesting, less the production of a 


by the fire itself on first breaking out, and are 


dry as dust archeology, and more in accordance with 


brought to bear directly on the place where the fire | the true principles of all great architecturé. 


exists, and so arranged that when anyone of themisin Mr. A. J. Gale (Godwin Bursar) said he rose to pro-' 











pose a vote of thanks to Mr. Gass, and to express his 
gratification at seeing the drawings Mr. Gass had suc- 
ceeded in getting to put beforethem. Without the 
pertinacity of Mr. Gass himself, and the assistance of 
American architects, such a collection of drawings 
would have been simply impossible to get. There was 
also the difficulty in a tour of study in America that 
there was so much to see and to investigate. He hoped 
this would not be the last time a Bursar visited Amer- 
isa. One object of the bursary, he believed. was that 
its benefits should be shared in by architects at home, 
and he trusted that such had been the case. Still, no 
one could get the benefit the holder of the bursary him- 
self derived from a personal visit. Mr. Richardson’s 
work as an architect was indeed good. It was needless 
to speak of its excellence, for it could be seen in the 
drawings shown on the walls. One of the most valu- 
able services he would render, and was rendering, to 
American architecture was the training he gave to 
young men in his office, who, as architects, would 
worthily succeed him. As to heating and ventilation, 
the Americans were far ahead of the English. We 
seldom saw here anything approaching the variety and 
efficiency of the American systems, the development 
of which was perhaps due to the climatic difficulties 
being so greatin America. Though they had not the 
same difficulties to contend with here, they might try 
and prevail on the public to follow somewhat the 
example of the Americans. 

Mr. John Slater seconded the vote of thanks. He re- 
marked that what had been put before them had the 
advantage that it showed that we had no monopoly of 
excellence, and that we had a good deal to learn. In 
fireproof construction, the Americans were far ahead 
of us. Expense, he thought, might have more to do 
with this here, but he considered we could make our 
buildings more fireproof than they now are without 
going to any great expense. Mr. Slater described a 
system of fireproof construction of Messrs. Lindsay & 
Co., which was being used, he believed, by Mr. Water- 
house for the National Liberal Club, and also by Mr. 
Blomfield, in which steel decking was used with 
pumice concrete, a construction that was rigid, solid, 
and extremely light. Mr. Slater then showed that the 
Americans approached the scientific and constructional 
problems in a thoroughly practical manner, and so 
arrived at the only proper solution of such difficulties. 
He said it was impossible to read the American jour- 
nals, or the programmes of their institutions, without 
being struck by the strides they were making in 
technical knowledge, and, though young asa country, 
they had done more than had been done in this coun- 
try for education. He was sure nothing better could 
happen than that we should learn something of the 
methods of other countries and take stock of our own 
deficiencies. With this in view he ventured to make a 
suggestion. They had a number of honorary and 
corresponding members; could nothing be done to 
make those gentlemen less honorary and more corre- 
sponding? Communications furnished by them to the 
Institute would be of great use. 

Mr. T. Rickman remarked on the change from the 
architecture of this country that was seen when travel- 
ing in Canada and the United States. Architects in 
the States had thrown aside the principle of survival- 
ism, and were working out their own ideas. He 
noticed that he was not shocked by the bizarrerie of 
the work, but, onthe other hand, was greatly pleased. 
The work was so intelligible, and the object for which 
the building was erected was so apparent. 

Mr. R. Phene Spiers,spoke of the influence of the 
French schools on American architects, and named Mr. 
Hunt, and also Mr. Richardson, who had been a fellow 
student of hisin Paris. About 1867 or 1868 Professor 
Ware came overto study English architecture, and 
subsequently went on to Paris by his (Mr. Spiers’) 
advice about a scheme of architectural education, to 
be founded at the Institute in Boston. In Paris he 
collected a large number of valuable casts and draw- 
ings of every description, and the system of training 
he started in Boston he had now started in New York. 
He (Mr. Spiers) received visits from the most promis- 
ing of his pupils, who invariably were sent to him, and 
by his advice they went on to Paris. Mr. Spiers men- 
tioned neo-Grecque as the style taken up by them, and 
mentioned several buildings typical of the style to be 
found in that city—a style considered as representa- 
tive of French work of the second half of the nine- 
teenth century. Bearing this in mind, they would see 
when looking at Mr. Richardson’s drawings whence 
he had drawn his inspiration. In America local cir- 
cumstanees necessitated certain deviations from the 
style, which resulted in their designs becoming original 
conceptions. 

Professor Kerr observed that it was necessary to 
have visited American soil to understand the American 
line of thought. In two respects it was open to Ameri- 
cans to make considerable progress over the architec- 
ture of this country, viz., in ingenuity of construction 
and originality of design. As to the first, they, to use 
their own words, beat all creation. The whole popula- 
tion grasped the idea of the necessity of invention. In- 
vention was brought to bear, not in a rough and ready 
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way, but in a precise way, indicative of the Anglo- 
Saxon intellect at its best. 

In the next few years American invention would no 
doubt exercise great influence on the buildings there. 
Our architects were too much trammeled by tradition 
and instruction. In America that was thrown to the 
winds. As to design, the position occupied by the 
American architects was curious. Professor Kerr 
styled them the English of the future, and said they 
were far ahead of us in every respect. Design was a 
much more difficult thing to deal with than mechanical 
contrivances ; but the progress made in design since 
he was in America about forty years since had been 
immense. A cosmopolitan style of architecture would 
in the end be evolved in America, for there, if any- 
where, it must beevyolved. The development of riches 
Was enormous, and our successors would see architec- 
ture in America which was neither sham Gothic nor 
neo-Greeque. 

The president expressed the very great satisfaction 
he had in hearing a paper of thiskindread. Itshowed 
how far reaching had been Mr. Godwin’s ideas in 
establishing the bursary. No one could visit America, 
whatever part he might travel through, without learn- 
ing a great deal. No doubt a person would see much 
that would disgust him from an art point of view, but 
the idea he received in America was that a revolution 
was taking place in which the foundations of a grand 
superstructure were being laid. The president alluded 
to the pleasing effect of the tower of Boston Church. 
It was at the crossing, not lofty, but very massive, its 
proportions of a scale English architects would never 
have ventured on; it could not help being effective. 
The plan of the church was also good; he could not 
say the same ofthe details. But Americans could not 
goslowly. They would not give the time tostudy that 
they ought in order to refine their ideas by seeing 
what had been done in the past. It had amused him 
to hear that Mr. Gass had found some of the ventilat- 
ors in the American buildings stuffed up or closed. 
One could now add to ‘‘stupid England,” stupid 
America. There was, however, in America an unusual 
amount of jobbery to be contended with. Also a 
change of government involved achange of architects, 
and a public building which should be creditable one 
could hardly bear to look at. Here we were freer from 
jobbery, and he hoped in this respect that our institu- 
tions would never be Americanized. 

ee 


NEW DESIGN FOR LIBRARIES, 


A description, by Mr. Eirikr Magnusson, of a new 
method of planning libraries, was recently published 
in the Atheneum. According to Mr. Magnusson, “the 
history of the administration of the old libraries of 
Europe comes pretty much to this, that almost every 
one has gone through its periods of, first, acecommoda- 
tion without plan in a complex of chambers, until 
want of premises precluded further expanse ; secondly, 
of internal accumulation and crowding in of auxiliary 
furniture for storing the books ; thirdly, concurrently 
with this, of constantly impaired lights, ever increas- 
ing confusion, arrears, and, finally, a deadlock, which 
at last foreed the authorities to build a new library, 
regardless of cost, to go, in its turn, again through the 
same or similar phases. The more rapidly the produc- 
tions of literature multiply, the more frequently large 
libraries will have to pass through this periodicity, and 
the more treasure will have to be thrown away upon 
their buildings.” 

Probably many of our readers will be able to indorse 
the’ foregoing observations. In order to remedy such 
a state of things as is described, Mr. Magnusson sug- 
gests the building of libraries upon a novel and inge- 
nious plan, as illustrated by the accompanying design, 
with half section and elevation, which we are enabled, 
through the courtesy of the editor of the Atheneum, 
and with the concurrence of Mr. Magnusson, to repro- 
duce for the edification of our readers. 

According to this arrangement, there is a central 
rotunda, which forms the reading room, and is lighted 
by means of windows in the drum above, which is 
covered with a dome. Around this room is arranged 
the library, which is really a spacious corridor built in 
a spiral form, its convolutions being broken by the 
entrance hall, which communicates directly with the 
rotunda. In the spirally planned walls are a series of 
openings, which really form eight radiating passage- 
ways from the reading room to every part of the library. 
The openings could, we presume, be closed, either to 
exclude draughts or to check the access of fire. It will 
be observed that arches are formed in the outside wall 
facing each opening, and closed up with masonry or 
brickwork, which could be removed at any time if the 
library were extended. The extension would simply 
involve the continuation of the spiral corridor. The 
height of the walls is taken at 20 ft., and the width of 
the passage at about 24ft. This, however, Mr. Mag- 
nusson leaves open to question. Again quoting from 
hisremarks in the Atheneum : ‘‘Book-cases are fitted to 
the wall at right angles about 10 ft. in height, exceeding 
a little in depth the space dividing them. Both sides 


being used for storage of books, they afford as much! 
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accommodation as the adjacent division of the wall. 
Thus, for book accommodation, a wall, to both sides 
of which these cases are attached, represents (with the 
cases) a surface measurement amounting to four times 
that of one side of it. Along the whole passage light 
galleries are intended to run, supported for the most 
part by the book-cases, by which means an easy access 
is afforded to the upper part of the walls.” Mr. Mag- 
nusson is of opinion that the warming and ventilation 
of such a building would bea matter of no difficulty, 
and in this we agree with him. The arrangement of 
hot water coils would be exceedingly simple, and pro- 
vision could easily be made in the ‘‘light galleries” 
for the egress of foul air. The reading room being 
planned upon the same system as the well known one 
at the British Museum, it will be seen that an equally 
perfect system of lighting would be attainable. It 
is also evident that the central drum or tower could be 
raised to any height thought necessary for increased 
architectural effect, should it be partially hidden from 
view from the extension of the surrounding part. 
‘© When once such a library is built,” observes Mr. 
Magnusson, ‘‘its expansion can always take place 
when wanted, at just such a rate as funds for the time 











DESIGN FOR A LIBRARY. 


being will allow, and without interfering in any way 
with existing internal arrangements, or the work of 
the officiating staff, or the convenience of readers.” 
Mr. Magnusson has calculated that a plot of four acres 
would practically suffice for all time for any library of 
this description. He states, in conclusion, that the 
design published was drawn under his direction by Mr. 
Faweett, of Cambridge, and that it has been pro- 
nounced by Mr. Waterhouse to be ‘“‘ thoroughly practi- 
cal” when proper provision is made for readers’ retir- 
ing rooms, areas for admission of fresh air, etc., ‘‘ and 
very inexpensive.” 

We ean only urge one objection, on the score of ex- 
pense, against this suggested method of extending li- 
braries. Whatever decorative treatment be applied to 
the external wall, such as pilasters, arcading, or the 
like, would have to be sacrificed as it was covered in 
by additional buildings. The carved or moulded work 
could not be reused in the new buildings, asis the 
ease with work upon a straight wall, because the curve 
of the new external wall would be one of larger dimen- 
sions, requiring new circular work, with larger inter- 
spaces between the pilasters; etc. This objection, 
however, is not one of great moment beside the many 
obvious advantages that would be secured by this me- 
thod of building libraries. 

—_____—__———_+ 0+ _—_—_ 


A Cheap Concrete. 


A kind of concrete made without cement is said to 
be coming into favor with Parisian architects. It is 
composed of 8 parts of sand, gravel, and pebbles, 1 part 
of burnt and powdered common earth, 1 part of pul- 
verized clinkers and cinders, and 144 parts of unslaked 
hydraulic lime. These materials are thoroughly incor- 
porated while dry into a homogeneous mixture, which 
is then wetted up and well beaten. The result of this 
isa hard and solid mass, which sets almost immediately 
becoming exceedingly strong after a few days. Itmay 
be made still stronger by the addition of asmall propor- 
tion—say 1 part—of cement. Among other construc- 
tions to which this material has been applied is named 
as an example a house 65 feet by 45 feet, three stories 


high, standing on a terrace which has a retaining wall | 


200 feet long and 20 feet high. Every. part of this struc- 











and all exterior and internal walls, together with their 
cornices, mouldings, string courses, balustrades, and 
parapets. No bond iron was used in the walls, and no 
wood lintels, beams, or posts were required. It is 
claimed for this material that it is not liable to crack 
or scale, and is extremely cheap, as it can be made 
almost wholly from materials to be found everywhere. 
Doubtless a further economy could be realized by em- 
ploying simple machinery for mixing the mateyials in 
both the dry and wet stages. 
+6 ——__—_——. 


Converting Photographs into Line Drawings. 


There are two methods by which a photograph can 
be prepared for the purpose referred to. The first eon- 
sists in printing the photograph in the usual way on 
either plain or albumenized paper and fixing it, care 
being taken not to tone it with gold. When washed 
and dried, the image is of a brown color. This must 
be gone over with a steel pen charged with very black 
ink, so as to insure the chief features in the photograph 
being translated into lines more or less thick. This 
translation of tints into lines seems, to one who looks 
on when a clever artist is at work, a rather easy thing 
to accomplish ; but for all that it is a feat that demands 
a high degree of both painstaking care and skill. Sup- 
pose the subject is a landscape with figures. Judg- 
ment has to be exercised to determine as to how many 
and which of the numerous trivialities most likely pres- 
ent in the photograph are to be ignored. It is not our 
province here to give directions as to details in this de- 
partment of practical art—for it constitutes a far 
higher branch of art than some would concede it to be 
—but we may say that it is one upon which it is well 
worth while spending both time and money in order, 
by means of tuition and practice, to acquire skill and 
facility in execution. There is no limit to the skill— 
nay, genius--that may be imported into this art of 
translation when accompanied by artistic judgment. 
Those who have been privileged, as we have been, to 
be present and watch a skilled engraver work ona 
photograph printed on a block for subsequent use in 
the Century Magazine, and translating its delicate tints 
into equally delicate lines, each left standing in relief, 
would not hesitate about applying the term ‘‘ artist” 
tohim. But the art that we are here speaking of is, 
happily, not of such a difficult nature. ‘ 

The progress of the penand ink drawing may be 
watched by examining the work at intervals through 
a piece of colored glass, of a tint similar to that of the 
photograph that is being subjected to the translating 
process. This, by causing the photograph to retire, 
imparts visual intensity to the black lines drawn by 
the pen or pencil. 

When the drawing is completed, the paper is floated 

upon a solution of bichloride of mereury, by which the 
photograph disappears in consequence of its bleaching, 
leaving the ink lines. From this drawing a negative is 
made. 
_ We have spoken of two methods by which a photo- 
graph can be prepared for the purpose intended, and 
have described one of them. The second, which is the 
one we prefer, consists in sensitizing the paper by 
sponging it over with ammonio oxalate or citrate 
of iron, exposing under the negative, and developing 
with a wash of potassium ferrid-eyanide. This gives 
an image, in a blue color, which does not require to 
be removed in the after-process of producing a nega- 
tive from the pen and ink drawing. 

From the second negative, which contains lines only, 
a print is made upon paper coated with albumen and 
bichromate of potash. This is then blackened with 
lithographic transfer ink, developed in cold water by 
the action of a camel’s hair brush, transferred to a 
smooth zine plate, and etched so as to leave the lines 
standing in relief, according to processes which do not 
fall within the scope of this article to describe.—Brit- 
ish Journal. 
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Concrete Building under Water. 


A simple process of lowering concrete under water 
by means of what may be called the ‘continuous 
hopper” has been used in constructing the piers of 
the large railway bridge over the Loire. The difficulty 
was to prevent the contact of the concrete with water 
before deposition. A tube was suspended by a crab 
winch resting on the usual framework, and while the 
lower end rests on the ground is filled with concrete. 
It is then raised, and part of the concrete allowed to 
run out and settleitself. This, which is the whole of 
the process, can be repeated at any part within the 
framework. It has proved both more effective and 
cheaper than the old process of depositing by boxes. 

—_—_—_—_———+ o> ae __—_—_—__ 


Wrrs 1,500 cases on the calendar of the United States 
Supreme Court, says the Western Manufacturer, and 
the nuinber increasing much faster than they are de- 
cided, the Court has taken a vacation of five months, 
and will not meet again in Washington until October 
next. Inventors and others who have important cases 


ture was made of the hard, economical concrete, in-| pending must bide their time until Congress provides 
cluding foundations, cellar vaulting, retaining wall, ' another court having jurisdiction to clear the docket. 


18 Scientific American, Architects aud Builders Edition, 





TREGADDICK, NEAR BODMIN, CORNWALL. 

This house is being erected for Sir Warwick Mors- 
head, of Forest Lodge, Berkshire, as an occasional 
residence during the summer wonths. The site is 
about five miles north of the county town of Bodmin, 
and is charmingly situated on an eminence overlooking 
the picturesque valley of the Camel, near the point 
where the main stream is joined by the De Lank tribu- 
tary, in the parish of Blisland. The materials used 
have been granite rockwork, faced for walling, with 
Bath stone for dressings, and a half-brick inner wall, 
with intervening cavity to prevent damp. The cover- 
ing is of Delabole slate, the quarries being in this neigh- 
borhood, The internal fin- 
ishings are in pitch-pine 
varnished, and the house 
is heated throughout with 


water was perfectly still, while above and below strong 
currents were running. The volume of water entering 
the lower bay from Raritan Bay and from the Kill von 
Kull, southwest of Staten Island, will be taken before 
the work in that direction will be finished. 

Lately, experiments have been made with tide-floats. 
Poles twelve feet long, loaded at one end, so that when 
placed in the water one end would stick up about two 
feet above the surface, were started from a point above 
the Narrows on anebb tide. Lieutenant Carter in a 





steam launch would follow two of these floats as they 
drifted, steaming from one to the other, and every ten 
minutes determining the position of the floats by triangu- 





hot water. Aboye the 
transoms the glazing is in 
leaded lights of special 
design, sporting subjects 
being introduced in the 
panels of the hall, fruits in 
the dining-room, and flow- 
ers in the drawing-room, 
while in the main stair- 
ease window various 
county and family armor- 
ial bearings occupy the 
center of each panel. The 
work has been ably carried 
out under the superintend- 
ence of Mr. Silvanus Tre- 
vail, M8.A., architect, of 
Truro. 

We are indebted to the 
Building News for our 
engraving. It is a fair 
illustration of a modern 
English country residence, 
and as such will no doubt 
be interesting to our 
readers. 








Harbor Survey Werk, 
New York, 
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Last summer, four Coast ] 
Survey schooners were at 
workin New York Harbor, 
They were the Eager, Pali- 
nurus, Seoresby, and Drift. 
The first two confined their 
work to making a survey of 
the harbor and its shores. 
The others were engaged 
in various kinds of hydro- 
graphie work, the object of 
which was to ascertain the 
center of effort of the dif- 
ferent tides and currents 
which meet and mingle in 
the harbor. The Drift re- 
wained in commission for 
some time after the other 


Coast Survey schooners 
had gone out of commis- 
sion, and in the cold 


breezes of October Lieu- 
tenant Carter, Ensign 
Sherman, and Mr. Hassen 
chased tide-floats over the 
rough waters of the lower 
bay, going in their little 
steam launches out of sight 
of land. 

The first work of Lieu- 
tenant Carter and his as- 
sistants and of the civil 
party on the Scoresby was 
to determine the volume 
of water entering and 
leaving the upper bay. It 
was highly desirable that 
observations should be 
made simultaneously at the 
various places where water 
enters or leaves the bay; but as the entire appro- 
priation for the survey of the harbor was only 
$30,000, it was impossible todoso. By means of electric 
ineters, observations were made of the volume of the 
Hudson at Dobbs Ferry, of the incoming and out- 
going tides of the East River at Old Ferry Point and 
at a point above the Brooklyn Bridge, of the water 
coming through the Kill von Kull at New Brighton, 
and of the waters that ebb and flow through the 
Narrows. At Dobbs Ferry Lieutenant Carter found 
that while a strong current was coming down the 
stream, a salt flood tide was running up at the bottom 
of the river and lifting the whole mass of water, so 
that while the tide was really running flood, it was 
apparently on the ebb. The same thing in a lesser 
degree was observed in the upper bay. The electric 


meters showed many neutral planes in which the| 


- 


cause 


Jury, 1886. 


nels, just outside Sandy Hook, Gedney’s channel leads 
across the bar, and South channel offers a waterway 
to vessels bound down or coming up the coast. To open 
a passage 1,500 feet wide and thirty feet deep at mean 
low tide through the Eastern channel, 4,600,000 cubic 
feet of earth will have to be-removed. To make a 
similar opening through the Main Ship and Gedney’s 
channels, 6,000,000, cubic feet, and through the Swash 
and Gedney’s channels 6,500,000 cubic feet, would have 
to be removed.. To open in this manner the Swash 
and South channel, 7,000,000 eubie-feet would have to 
go. This, of course, will take a large amount of money, 
but the difficulties experienced by large vessels in get- 
ting into or out of New 
York Harbor have become 
so great that something 
must be done. 














Now the object is to find 





the center of effort of the 














tidal forces and currents, 














and then to assist nature 











in opening aud keeping 
open a free passage to the 











sea, and not to oppose her. 
Hence the experiments of 
Lieutenant Carter and his 
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AN ENGLISH COUNTRY HOUSE. 


lation and noting it ina book. Ensign Sherman and 
Mr. Hassen, the one in a launch and the other in a 
dingy, each followed two other floats and determined 
their position every ten minutes in the same manner, 
entering it likewise in a book. Day after day floats 
were started above the Narrows, in the Narrows, and 
below the Narrows, and chased until the returning tide 
arrested their progress. From the data gathered in 
this way by Lieutenant Carter and his assistants, a 
correct idea will be formed of the action of the tides 
and currents in the harbor, and the center of effort of 
the contending forces discovered. 

From the Coney Island shore to Sandy Hook extend 
a series of shoals, which form the obstruction to the 
entrance of the harbor of New York. Three channels 
lead through these shoals, the Eastern, Swash, and Main 
Ship channels. From the Main Ship and Swash chan’ 





associates. Valuableas the 
experiments already made 
are, they are by no means 
conclusive. In order to 
determine accurately the 
thing sought, such experi- 
ments should be made in 
more than one season, as 
the forces of nature vary 
at different times. 

In the office of the Coast 
and Geodetic Survey in 
this city is a perfect repre- 
sentation, on a small scale, 
of New York Harbor, the 
rivers running into it, and 
the arms of the sea stretch- 
ing from it. Experiments 
will be made of turning 
water on this model so that 
it will flow into the minia- 
ture bay at as nearly as 
possible the same pressure, 
proportionately, as it flows 
into the real bay. The 
waters will be differently 
colored so that their course 
ean be traced. For in- 
stance, a red stream will 
pour down the Hudson, a 
blue one down the East 
River, a black one out of 
the Kill von Kull, and so 
on. From this experiment 
a good idea will be ob- 
tained of the way the dif- 
erent currents act in the 
bay. When all the experi- 
ments have been complet- 
ed, the Coast Survey peo- 
ple will have a pretty fair 
idea of the action of the 
tides and currents in the 
harbor. With this as a 
basis they will consider 
which channel it is most 
feasible to open and keep 
open. When one of the 














proposed width and depth, 
a string of lighted buoys 
will make it like a lighted 
street, and large vessels can 
enter or leave the harbor 
at any time of the day or 
night.—Tribune. — 
A Curiously Made Photo, 
F. Jay Haynes says: Last 
May I made a 20 X 24 neg- 
ative of the Bismarck Bridge, which we developed. 
Shortly after, another plate was exposed on the Colum- 
bia River, Oregon, but not developed. ‘The two plates 
were packed in a plate box, with the usual divider be- 
tween them. A few days ago, about eight months 
after exposing, the Columbia River view was developed, 
and to our surprise a perfect transparency of the bridge 
appeared on this plate. They were securely packed 
and protected from light, and the plate was not fogged. 
We do not attempt to explain the matter, but leave it 
for more experienced minds to solve. 
————<—_—_————+ o> a ____—__—_ 

A goon black varnish for iron or other metals may 
be made by dissolving three ounces of asphaltum, four 
quarts of boiled oil, and eight ounces of burnt umber. 
Heat is required to effect the dissolving, and while the 
compound is cooling, mix with turpentine. == =~ 
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DILATANCY,* 
T. O’CONOR SLOANE, PH.D. 

Comparatively few papers read at meetings of the 
British Association for the Advancement of Science re- 
ceive the compliment of a request fora second reading. 
Such action was taken upon Prof. Osborne Reynolds’ 
paper ‘‘Onthe Dilatancy of Media composed of Rigid 
Particles in Contact,” by the Association at its Aber- 
deen meeting, last September. The author illustrated 
by experiments, brilliant from their very simplicity, 
some of the theoretical properties of an ether that 
would act as a producer of electric and gravity strains. 
Such illustrations must be received cautiously. It will 
not do to accept an experiment with solid matter as 
proof that a hitherto theoretical ether has an existence 
or is in any sense composed of incompressible volumes. 
But when it is remembered that many of the best minds 
have come to the conclusion that the causes of gravita- 
tion and electricity will never be discovered, anything 
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that hints at an explanation is most welcome. It is 
for this reason that Prof. Reynolds was so well received 
by his associate members. On Sept. 10, 1885, he read 
his paper before Section A; and by request, on Sept. 
15, he read it again before Section B of the Associa- 
tion. The original paper, giving the mathematics of 
the subject, and pointing out its possible explana- 
tions of some of Clerk Maxwell’s theories, is given in 
the Philosophical Magazine for December, 1885. This 
paper may be confidently recommended to our readers, 

But apart from the theoretical bearing of the newly 
discovered law, its experimental illustrations are so 
simple and striking that they will interest all. In the 
cuts are shown some of the experiments that may be 
performed with such simple apparatus as an India 
rubber bag and a glass tube. 

In Fig. 1 is shown an illustration of two orders in 
which solid particles may be arranged, the close order 
and the loose order. The dotted lines in the loose 
order show the size of the including enbe. It will be 
seen that the particles in loose order occupy much the 
larger volume. The phenomena of dilatancy depend 
on the power of rigid particles of any shape to arrange 
themselves in loose or close order. 

Let an India rubber bag, such as is used for toy 
balloons (one which has been inflated, and thereby 
stretched well, is the best) be filled with dry sand. The 
thinner and more elastic the bag, the better. Then by 
a perforated cork secured tightly in its neck a bent 
glass tube is connected, opening into its interior, as in 
Fig. 2. The bag is first shaken in the palm of the 
hand, so as to bring about a close order of the sand. 
The end of the tube is dipped into water. Now, the 
question may be asked, What will happen if the bag 
is squeezed ? The most natural answer is that air will 
be driven out ; buton compressing the bag no such ac- 
tion takes place. As the bag is squeezed, water rises 
up into the tube and by properly proportioning the 
relative sizes, the fluid may be drawn over the bend of 
the tube and into the bag. Extraordinary as the re- 
sult seems, it is easily explained. The sand originally 
was in the close order, by squeezing it was brought into 
the loose order, the open spaces between the particles 
were dilated, and water rose under the influence of the 
partial vacuum. 

A larger bag, such as is sold in the India rubber 
stores for use as an invalid’s ice bag, is better. These 
are made of thin white India rubber, of good quality 
and highly elastic. The neck may be closed with an 
India rubber cork, secured by very tight winding with 
string or by a strong rubber band. Such a bag, con- 
taining sand and then filled with water, is represented 
in Fig. 3. The sand must first be put in until the bag 
seems about full, then water must be poured in until 
the air is entirely displaced. A bent tube, as before, is 
inserted in the cork, and the end dipped in a vessel of 
mereury. The bag is now strongly squeezed (Fig. 4). 
Any excess of water that was collected above the sand 
disappears, The India rubber around the cork be- 


* See Screntiric American, April 10, 1886, for a review of a recent lec- 
ture on this subject by Prof. Osborne Reynolds. 





comes shrunk and wrinkled under the tension, and the 
mereury begins to rise, until, if all is properly con- 
ducted, a full, or nearly full, vacuum is shown. To 
produce a full vacuum, absolutely no air must be con- 
tained in the bag; the space not filled with sand 
and the tube around its bend and above the mercury 
must be full of water. The sand has been disturbed, 
and brought out of a condition of close into one of 
loose order. When the bag is pressed and the excess 
of water disappears, it’ becomes comparatively rigid. 
It seems quite unamenable to pressure. 

But ifthe pressure be accompanied by shaking, 
then the sand is kept in its close order, and any shape 
can be givento the bag. This operation is shown in 
Fig. 5. The bag can be rolled into an irregular eylin- 
der, or can be kneaded into a disk without trouble, pro- 
vided it is shaken continually. When made into a 
disk, if it is placed on its edge and subjected to 
pressure, it will yield a little, but ultimately take its 
final shape, as in Fig. 6, when the entire weight of 
the experimenter can be supported by it. In this 
way hard rigid blocks, such as shown in the same cut 
by the side of the observer, are produced. When 
one of these blocks is placed cork uppermost, or in the 
position it occupied while being shaken, and the least 
agitation applied, it settles down instantly into the 
soft mass of sand and water that it was originally. 
For these experiments the perforation in the cork must 
be closed. 

In all these eases, the force that is brought into 
action is the atmospheric pressure. By changing 
the order of the grains the tendency is to an enlarge- 
ment of volume, which would produce a vacuum. 
Hence the conservation of the shape by the weight of 
the atmosphere appears. 

The resistance offered by acloth or canvas bag of 
sand to change of shape, utilized in supporting 
bridge centers, and the sudden drying of wet sand 
around the foot upon the sea shore, receive a ready 
explanation in this law. Asa rule, all manner of rigid 
particles inclosed in or by a movable boundary dis- 
play itin some degree. It even has its bearing on the 
angle of repose of different sands. 

The experiments can be performed with shot or 
marbles or any small particles, as well as sand, but on 
account of its lightness and fineness the latter is gen- 
erally preferable. We have only given a few of the 
experiments. Our readers will see that there is room 
for many others. Small bags of sand and water can 
be shaped into disks and rolled the length of the room. 
Large marbles ¥4 of an inch in diameter can be substi- 
tuted for sand. The great point and difficulty is to 
prevent air leaking into the bag. It interferes, in de- 
gree only, with the success of the work. 

i 
Manufacture of Mineral Colors in the United States. 

The following particulars, taken from the ‘* Report 
of the United States Geological Survey on the Mineral 
Resources of the States,” have been furnished to the 
Chemical News by the author, Dr. Marcus Benjamin. 

There are in the States 31 white lead works, in all of 
which the so-called Dutch method is followed, the ma- 
terial used being pig lead. The total produce during 
the year 1884 was about 65,000 tons. 

A “sublimed lead” is made in Missouri by the direct 
oxidation of galena in a reverberatory furnace. 




























































































EXPERIMENTS IN DILATANCY, 








Zine white was manufactured in the same year to 
the extent of 12,000 to 15,000 tons. Itis used not only 
as a color, but in the manufacture of India rubber, in 
pottery, and in the paper trade. 

Barium sulphate (heavy spar) was raised to between 
25,000 and 30,000 tons. Barium compounds are used as 


paints under the names of blane fixe, satin white, ete., 
and in the form of peroxide for bleaching purposes. 
Barium sulphate, both the natural and the precipitat- 
ed, is largely used as an adulterant. 

Terra alba (ground gypsum) is imported from Nova 






















































































































































































Scotia, while a superior quality is brought frors 
France. In addition to its legitimate use in making 
white pigments of a low grade, it serves for adulterat- 
ing a variety of commercial articles. 

The quantity of red lead produced in the United 
States could not be ascertained, but the imports at 
New York amounted to 198,588 pounds, 

The American production of litharge is also an un- 
known quantity. The imports were only 54,153 
pounds. 

Concerning ochers, it is said that with the possible 
exception of the deposits recently opened up near St. 
Louis, the American production is inferior to the im- 
ported qualities. ‘‘ American ochers for the most part 
lack strength or tinting properties, and require too 
much oil for grinding.” The annual consumption in 
the United States is estimated at 10,0€0 tons, of which 
about 3,000 tons are imported. 

American umbers are inferior to those imported from 
Italy and Turkey. Sienas are found to a small ex- 
tent in Virginia and Pennsylvania, but most of that 
used is imported from Italy. 

There is no mention of lapis lazuli having been found 
in the United States, but there are two American 
manufactories of artificial ultramarine, with a yearly 


output of 1,400 tons. 


Ground slate is used as a pigment to the extent of 
2,000 tons yearly, and occurs in four colors—green, red, 
slate, and drab. 

—— +e oo 
An Improved Developer. 

Dr. A. A. Mantell, in the British Journal of Photo- 

graphy, recommends the following formula : 


Bie 
BYTOP <<a ten ita accmcnes (anextededs aman asx 1 drachm. 
Cttricn aCldies oe caicarcynnenc« sites wpiciccreavas eset vescce 10 StaUe 
Sn phile OF ROUGE. vc. cccesccnsscecchivscendeciecd euves 1 drachm. 
WEE sons ete acts $emencceametecdecelnad pcedgsyauce 10 ounces. 
2. 
@arbonste of potashs 2c. .c cdeduweescscccracacs sneeem 1 ounce, *' 
WEEE oi pcs cccecey badeaceccuccccceceseaqans eases 20 ounces, 
Bromide of ammonium. .........-ssecesseseeeseceees 2 SCruples, 
Liquor ammonise fort. .........eeeeeeeee cersereeeees 1 drachm. 
RAIN, WAR. 655. occ con cescccccscccccncecesvccsecesens 20 ounces, 


For development, mix equal parts of 1, 2, and 3; in 
cold weather a little more of 3 may be used. 

The advantages obtained by its use are: Ist. Greater 
rapidity in development than when soda and potash 
are used alone or in combination. 2d. Comparative 
freedom from the yellow tinge caused by soda. 3d. 
Greater density than can be obtained by ammonia 
alone. 4th. Greater detail than can be got by soda 


alone. 
ee ee 


Mr. THERON E. Pratt, of Fairfield county, Conn., 
has raised two hundred varieties of potatoes on his 
farm during the past year. The study of fungoid pests 
of the potato has also occupied his attention, and his 
discoveries respecting certain diseases of this plant are 
likely to prove serviceable. 


Scientific Ameria, Architects and Builders Edition. 


Juny, 1886. 








The Heliograph in Arizona, 

A correspondent of the Army and Navy Register 
says the troopsin the field in Arizona are now moved 
almost wholly by heliographiec orders. He writes: 
‘“We have now six heliographie stations, running 
from Bowie’s to the Mexican line. They work bet- 
ter than any line ever has worked before, this climate 
being very fine for sun flashing ; messages of 150 and 
200 words being sent down the whole line in thirty 
minutes, over 300 messages having been sent within 
ten days. The glasses used are home manufacture, 
from the design of Lieutenant Alvarado M. Fuller, 
Second Cavalry.” 

82 
The Commercial Destiny of America, 


The Deutsche Rundschau, which is published in 
Berlin, in an article commenting on the shifting center 
of the world’s commeree, says : Great Britain’s share in 
the commerce of the world in 1868 was 25 per cent. In 
1882 it had fallen off to 19°5 percent of the total foreign 
commerce of Great Britain and the Continent ; in 1868 
it was credited with 34°5 per cent, and only 29 per cent in 
1882. In 1868 Great Britain produced 55°6 per cent of 
all the coal mined in the world ; in 1883 only 40°7 per 
cent. In 1868 the English output of pig iron represent- 
ed 441 per cent, and in 1883 only about 39°1 per cent of 
the total amount. In the five years from 1856 to 1860, 
England consumed 60°3 per cent of all raw cotton 
produced, and the Continent of Europe 39'7 per cent ; 
but in 1883 the British cotton trade fell to 52°38 per cent, 
while that of the Continent rose to 47°7 per cent. 

The decline in English manufactures during the past 
seven years can safely be estimated at one per cent an- 
nually. Great Britain’s loss has been the gain of Ger- 
many, but the center of gravity of the world’s com- 
merce will ultimately rest in America. Iron and cot- 
ton are destined to be the staples of the United States, 
as they are now of England, but England has to ex- 
pend a large amount of money every year for bread- 
stuffs and provisions to sup ly the wants of her indus- 
trial population. The people of the United States, on 
the other hand, are not only able to feed themselves 
from the products of their land, but can, besides, from 
their abundance meet the needs of Great Britain and 
the Continent. They also have raw cotton and iron at 
the doors of the manufacturers, and thus possess 2 
double advantage. 

8 + 0 
AN OLD OAK CHAIR. 

Our engraving is of an oak chair drawn to scale, 
with details of the several parts set out at large. The 
character of the work thus delineated is so evident 











The 
chair itself is a comfortable one, and has an air of 
homely art about it, without pretense or unnecessary 
show. Our sketches, which are from the Building 
News, will doubtless enable any one of ordinary skill 
to construct an old oak chair to the best advantage. 


that no further description really is called for. 





THE SPRING MATCH, 

In nailing down a floor, when the floor boards have 
been tongued and grooved, for the benefit of the dirt 
and dust that may find their way through the seams 
of the floor joints, as well as for the foul gases that un- 
derlie a basement floor, the flooring must be set up 
solid, with some sort of a lever arrangement that gets a 
firm grip on the floor joist, or they must be sprung into 
place by crushing in the boards that have been left to 
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form the rafters of a truss that are to crowd every 
joint in place to bring the boards in line, unless a 
wedge is brought into use by nailing a footpiece on the 
floor joist and keying up the floor boards till every 
seam is closed, regardless of the warping twist that has 
been left in the worst board of the lot while undergo- 
ing the process of seasoning. To spring a board in 
place by leaving two or more of them to be crushed 
into line, the space is left a little seant, and when all is 
ready the boards are made to arch over the space by 
using the flooring on each side for an abutment. One 


or more workmen stand on the ridge of this low-roofed 














structure, and with care and close attention the seams 
of every joint close tightly to make room for the 
boards, that must have all the room that can be pro- 
vided forthem. With matched boards, or where the 
flooring has been tongued and grooved, this spring 


method of closing aseam does not admit of so tor-| 


tuous a treatment unless the boards have been grooved 
for this special purpose. We have seen the tongue of 
matched floor boards trimmed off on one side with a 
rabbet plane, and the groove widened for the purpose of 
springing one of the boards in place to set up the seams 
in the flooring tightly. Where the boards are not very 
thick, they may be induced to come into place ; but for 
mill flooring, where the boards are nearly as thick as 
they are wide, several of them must be taken together 
ifthe joints are to be benefited by the operation. A 
form for a tongue and groove is shown in Fig. 1 that was 
designed to lock the boards together and bind the 
joint firmly in place without opening the seam. The 
bearing surfaces are curved about a common center, 
which is found in the level of the floor surface, shown 
at A, and each board must be carried about this cen- 
ter when the matching is driven together, just as they 
would be driven if the floor board could be sprung into 
place. All that is required is tomatch the boards with 
this form of a tongue and groove, moulding them so 
that the joints will come together in each of the four 
seams, as shown in Fig. 2. Every fourth board is nailed 
firmly in place after allowing for the amount of com- 
pression ; then the first joint allows the second board 
to ‘be elevated on the matching by turning from the 
center, A, leaving the third board to remain in a level 
position by opening the joint on the center, B. The 
third seam still has the center on the under side and 
braces from the fourth joint, which faces opposite from 
the first one in the set. Then the central board in each 
set is drawn down with floor nails, and all the floor 
cracks closed firmly against the penetration of floor 
dust and sweepings.—Boston Jour. of Com. 
ett ee 
Good for Vermont, 

This State has passed a law making the adulteration 
of maple sugar or honey with any substance whatever 
punishable by a fine of from $25 to $50. The Vermont- 
ers evidently mean to retain their good reputation for 
pure maple sugar and honey. 

————— i -.- 
Durability of Different Woods, 


The American Builder relates this result of experi- 
ments that have been made by driving sticks, made of 
different woods, each 2 feet long and 114 inches square, 
into the ground, only 4% inch projecting outward. — It 
was found that in five years all those made of oak, 
elm, ash, fir, soft mahogany, and nearly every variety 
of pine were totally rotten. Larch, hard pine, and 
teak wood were decayed on the outside only; while 
acacia, with the exception of being also slightly at- 
tacked on the exterior, was otherwise sound. Hard 
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mahogany and cedar of Lebanon were in tolerably 
good condition. But only Virginia cedar was found 
as good as when put in the ground. This is of some 
importance to builders, showing what woods should 
be avoided, and others used by ce fe Fee in under- 
ground work. 








Jury, 1886. 


Scientific American, Architects and Builders Edition. 
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BARNES’ 


Patent Foot and Hand Power 


MACHINERY 
OUTFITS FOR THE WORK - SHOP. 


The object of these machines is to place contrac- 
tors and builders who have no steam power ma- 
chinery on as favorable a basis as possible, to com- 
pete with those who have. 

The large expense of equipping and maintaining 
a steam mill is not within the means of the ordinary 
builder; consequently he is 6 te to arbitrar- 
ily high prices for whatever machine work he may 


































































































































































































































































































[Hand Circular Rip-Saw.] 


wish done. Often at their prices he can make good 
day wages doing the same work by hand, by the 
old-time methods. 

With an outfit of these foot and hand power ma- 
chines, the builder can do his ripping, cross-cutting, 
seroll sawing, mortising, tenoning, former work 
grooving, gaining, rabbeting, cutting dadoes, and 
turning. e can make a large saving in handling, 
hauling, and economical cutting of his lumber. 
He can do work without waiting for others, when 
and where he may choose, either in his work-shop 
or at the building that he may have in process of 
construction. 

Parties remote can be supplied with these ma- 
chines, and freight rates made satisfactory. 

These machines will be sold subject to a satisfac- 
tory trial in the purchaser’s work-shop. 

Tllustrated Catalogue Free. 


W. F. & JOHN BARNES CO. 


Address 1994 Main St., Rockford, Il, 


AUTOMATG 
ATR VALVE 


For STEAM COILS 
alld RADIATORS. 


Direct and Indirect. 
































Most Simple and 
Rellable Air Valve 
Made. Nothing to 
Get Out of Order. 
Has No Movable 
Piece. No Loose 
Thimbles to Fly Off. 
! Every Valve is Thor- 
| oughly Tested, and 

| Warranted to Clive 
Satisfaction. 

































































Manufactured by 


i} Thos. L. McKeen, | 


EASTON, PA. 


Architect's and Bul’ Pocket Book, 


A thoroughly Practical Work, especially 
adapted to the needs of American Ar- 
chitects, Builders, Contractors and 
Draughtsmen. 


Including Rules, Tables, and Formulas relating to the 
Strength and Stability of Foundations, Walls, Buttresses, 
Piers, Arches, Posts, Ties, Beams, Girders, Trusses, 
Floors, Roofs, etc., etc.; and also to Carpentry, Masonry, 
Drainage, Painting and Glazing, Plumbing, Plastering, 
Roofing, Heating, and Ventilation, Weights of Mate- 
rials, Capacity and Dimensions of Churches, Theatres, 
Domes, Towers, Spires, etc., etc. 3d edition, revised 
and enlarged. 

By F. B. KIDDER, C.E., Consulting Architect. 

Morocco flaps, 600 pages, 408engravings. Price, $3.50 


JOHN WILEY & SONS, 



























































































































































15 ASTOR PLACE, NEW YORK. 
Will be sent by mail. prepaid, on the receipt of the price 
Catalogues, Circulars, _ specimen ate gratis. 


“The book admirably fulfills its purpose of becoming 
an indispensable companion in the work of every archi- 
tect, young or old.”’—American Architect. 

“Wedo not hesitate to recommend this new pocket 
book.” —Building. 

“Such a mass of really valuable information for archi- 
tects, builders, and all who have to do practically with 
the strength of materials and stability of structures, can 
hardly be found elsewhere in such a convenient and 
compact form as is provided in this handy volume.’’— 
Oincinnati Artisan. 

“* Architect’s and Builder’s Pocket Book’ is the best 
book yet presented to the classes it is designed to bene- 
fit.’ ‘ornia Architect. 














DE GRAUW. AYMAR & CO. 


—MANUFACTURERS AND IMPORTERS— 


Cordage, Oaktm, Wire Rope, Chains, Blocks & 


Contractors’ and Builders’ Supplies in these lines. 


Nos. 384 & 35 South Street, New York. 





FIRST-CLASS 


HEATI. 
ey th 
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ATUS, 


J. REYNOLDS «& SON, 


Thirteenth and Filbert Streets, 


























PHILADELPHIA, PA., 
—MANUFACTURERS OF— 


Steel Air- Tight Furnaces, 


KEYSTONE 
STEEL FURNACES. 


BRICK-SET and PORTABLE. 


For Anthracite 





























and Bituminous Coal or Wood. 


Our heaters are strictly first-class, made of the best material and workmanship, 
and are supplied with the Reynolds’ Shaking Grate, the best labor and fuelsaving 


appliances. 


They are absolutely Gas, Dust and Smoke Tight. 
Low and Half-low Grates, in great variety of styles and sizes. 


Cooking Ranges, 
Descriptive circulars 


sent free to any address. The trade supplied. 





THE CINCINNATI SAFE AND LOCK CO. 


— MANUFACTURERS OF —— 


+43 A EE Si 


Bank Locks and Vault Work. 
Office and Factory, 43, 45, 47, and 49 ELM STREET, CINCINNATI. 


Power and Hand Slitting and 





Circle Shears, all sizes. 





Niagara Stamping and Tool Co., 
BUFFALO, N. Y. 


MANUFACTURERS OF 
MACHINERY DO Ae yy SHEET 


TINNERS’ MACHINES AND TOOLS, 


Squaring, Cirele, Hand and Bench Shears. 


Corrugating, Crimping and Curving Rolls for 
: ipeedng, Siding, and Ceiling. 

Boss Squaring Shears, with Grooving Attach 
ments. Machinery for Gutters, Lead- 
ers, and Conductors. 

CORNICE MAKERS’ MACHINERY. 


Send for our Illustrated Catalogue. 
(@-Mention this paper.2$ 





BRIiCE. 
PITCHER & CREACER, 


No. 4 South Paca St., Baltimore, Md. 


—MANUFACTURERS OF— 


Terra Cotta, Fine Press and Fancy Moulded Brick. 


Rosenberg’s Elastica Finishes. 


No. | $3.50, No. 2 $2.50 per gal. 


The advantages claimed for these’ finishes over all 
other Wood Finishes and Varnishes are. they possess 
more body, higher lustre, greater resisting properties to 
atmospheric influences, and action of water and alkali, 
are more elastic, will not scratch or mar, and are more 
durable. 


BURT &® HENSHAW, 
Agents, 154 State Street, Boston. 





Passenger 





*e Freight 


Send for Circulars. 
OFFICE: 411 CHERRY STREET. 
Works: Frankford Avenue, Wildey and Shackamaxon Streets, 


MORSE ELEVATOR WORKS. 
Morse, Williams & Co. 


Successors to CLEM & MORSE, 


BUILDERS OF ALL KINDS OF 


ELEVATORS 


PHILADELPHIA. 


NEW YORK OFFICE: 108 Liberty Street. 





FOOT POWER 


Scroll Saws, &c. 
Latest and most improv- 
ed for the Workshop. 
Sold on Trial, if desired. 
New Catalogue Free. 
Seneca Falls Mfg. Co., 
76 Water Street, 
SENECA FALLS, N. Y. 
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EMPIRE WAREHOUSE CO., 
—IMPORTERS OF— 
English and German Portland Cements, 
—AND DEALERS IN— 
AKRON AND LOUISVILLE CEMENT 
—AND— 
N. ¥. and MICHIGAN PLASTER. 
198 to 210 Market Street, CHICAGO, 














W.JCHNS 


ASBESTOS 


[.| Liquid Paints 


CoLors IN OrL, CoAOH CoLors, VARNISHES, ETO. 


Samples and descriptive Price List free by mail. 
H. W. JOHNS M’F’G CO., 87 MAIDEN LANE, N.Y. 
{70 and 172 North 4th Street, Philadelphia. 
CHICACO. LONDON. 
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The Hamilton Double Oven Range: 
A New Departure in Brick Set Ranges, Duplex 
Grate, Large Ovens, Oscillating Shelves, &c., &c. 
Send for Catalogue No. 333, illustrating our full 
manufacture of Ranges and Furnaces. 

BARSTOW STOVE CO., 
230 WATER ST., NEW YORK CITY, 
56 UNION ST., BOSTON, 
PROVIDENCE, R. I. 


WARM AIR FURNACES. 


Brick Set and Portable; Cast Iron and Wrought Iron. 
ADAPTED TO ALL SECTIONS OF THE COUNTRY. 
























































No house, however beautiful in appearance or 
elegant in its appointments, can be comfortable 
unless provided with an apparatus that will furnish 
an abundant supply of pure warm air in the coldest 
weather. This can be obtained most surely and 
most economically by a well-constructed and pro- 
perly set warm airfurnace. Most of the objections 
raised against furnaces are based on furnaces that 
are too small, or too cheaply constructed, or 
improperly set up. 

Our Furnaces are all made with Revertible 
Flues, a principle demanded by all purchasers 
of Stoves, but not yet adopted by most furnace 
makers. By this construction we avoid hot 
chimneys and cold houses. By using a 
large furnace and having an ample supply of cold 
air from outdoors, al! everheated surfaces, and 
consequent unpleasant effects, can be avoided. 

Our Catalogue contains full information regard- 
ing our goods and best methods of setting furnaces. 
Catalogues sent on application, and a careful ex- 
amination invited, 

*,* Estimates given and correspondence solicited. 


GRAFF & COMPANY, Manufactur’s, 


208 WATER ST. NEW YORK. 


) E. F. BARNES’ 


SELF-FEEDING 


) Hand-Sawing Machine 


Price of Machine, with extra Table, 
2Saws, #75. 
Without Extra Table, 1 Saw, ®65. 
GROOVING CUTTER OR PLOW, 










Sa EXTRA, #6, 


<#= BARNES’ TOOL CO., 


958 Grand St., New Haven, Conn, 


ae 





_. Tin, Copper, Galy. Tron, 
Seamless, Jointless. 
HATTEN, GALPIN & €0., 




















Sole Manufacturers, 
BINGHAMTON, N. ¥- 


- Seientitic American, Architects and Builders Edition. Suny, 1886. 
CRON EX’sS | : — 

eWrought Iron Barn Door Hanger {f LA GRAVES 
HUH YTATORS, 
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STAY ROLLER. 
In offering to the trade of 1886 our Celebrated Wrought . : 

Iron Hangers and Stay HKollers, special attention i SS W 

called to our fron Clad frack in connection with oe Bade PA E GER and FREIGHT, 
i] ers. It is made complete, only requiring hammer and nails to at- ri 

tach it to the building. We make the broad claim that whoever ~ MANUFACTURED BY 

uses our Hangers ane pon Clad Track has the best device known : 

for sliding doors. These hangers pever break, cannot get off ; 

ack. and work so hea J age they can be operated by syed tk Ss. GRA V HS & SON, Rochester, ESS Y Py 

very pair guaranteed to give F 

satisfaction. For sale by hard- BRANCH OFFICE; 46 Cortlandt Street, New York. 


ware dealers generally. 





MARTIN BRICK MACHINE. 


Latest and Improved Brick Machinery 
FOR BOTH— 









































































































































| | i : | SteamMand Horse Power. 
i “USS NGC y 
ck <oS HENRY MARTIN, 
CRONE HANGER Co., Ms Inventor, Proprietor, and Manufacturer, 
414 and 416 Market Street, ELMIRA, N. Y.|E LANCASTER, PA. 








ROOFING «= SLATE.) sotsroox oo., 


The AMERICAN BANGOR SLATE CO., Hard Wood Lumber and|| KYI| (| H 
Miners and Manufacturers of best Pennsylvania Black Roofiog Slate, Timber Lat 
BANGOR, PENN. PST BOOS Oe TLOAVE- NY. 
J. Ss. THORN, INTERIOR FINISH AND . STAIR- 


BUILDERS’ SrOCK, WAREHOUSE Western Electric Co. 
Architectural Sheet-Metal Works. 


*© Perfection °’’ Turbine. 2 
ian BEST FOR HICH HEADS. Fa oldd | nit tint Gott t a CHICAGO anp NEW YORK. 











CUT TO ORDER. i 
Oe hee _ trimmings Ventilating Skylights, Over 50) in “idk aie “th “best sie tn he Electric Bells, Burglar Alarms. 
etallic Roofing Tiles, Building Specialties, ilders’ country. 
ail, age re Bee ee 6 mincway 2 son GROVE AND EIGHTEENTH STREETS, — | HOUSE AND HOTEL ANNUNCIATORS. 
Nos. 1201 to 1209 Callowhill Street, Send for circular. Coatesvillle, Pa. CHICAGO, ILL. ELECTRIC LICHTS. 


ARC AND INCANDESCENTS. 


PING 


PHILADELPHIA, PA. 


US PURE TURKISH EMERY. > 
HYDRANTS [iia ph fon OUeE: 9 PA ene corm nl - 
Poplar and Hard Wood Lumber metab quant rott’ croc’ CLE sh EM ef Ano EMER ac, & 


ills Cat to Order. WALPOLE EMERY MILLS, 
Mitts, So.Wacrote «114 MILK ST. BOSTON, MASS. 


Special Discounts Beautiful & Lasting for ORNAMENTING 
made on Pumps to WINDOWS, DOORS, TRANSOMS, &c. 


Builders buying in 


quan” Keystone Artal Stone Pavement and Inprovement Gt. ix 7 lained 


IMPROVED ARTIFICIAL STONE yp. fj 98 g 








CONSTRUCTIONS. THE BEST. 
SEND FOR CIRCULARS . 


EUREKA STEAMHEATING CO. ROCHESTER N Y. 

















Office and Warerooms: GZ y7 











= Se PAVEMENTS, WALKS, Etc. WVA 
. | - PE AER PR Ad 
308 MARKET STREET, | __q Dye Houses, Brewery and Cellar Floors Laid. PDE 
PHILADELPHIA. , “il il iW —ALSO ALL KINDS OF—- 
—_—_—_ ) ¥ MAAN 
MIS! Lg upes AMILIESS EXTENT TTD 25) bee SEWER AND DRAIN WORK. 


WEST GRAFTON, W. VA. MILLER’S PAT. SEWER and INVERT BLOCKS. Pree cation uLSIOd ey mene Comte 
Taatll Ss. A. MILLER cw BRO. W.C. YOUNG *Saitivecenn, Pay 
C. G. BLATCHLEY. 14 North Seventh Street, - - - PHILADELPHIA. AGENTS WANTED EVERYWHERE. 












Established 1855, 





Established 1855. 
PATHIN 


Avy 
om (BRLTING, | 
Rubber Belting. | 


Patent Carbolized 


~ P ACKING, Rubber Fire Hose. 


Maltese Oross Brand, 


OVER TWO MILLION FERT 
IN USE. 





TRADE MARK. 
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TRADE MARK. 
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ELEOS E:. 
Having the LARGEST and BEST EQUIPPED FACTORY in the WORLD for the manufacture 


of RUBBER GOODS adapted to MECHANICAL PURPOSES, we are prepared to fill all orders 
with UNUSUAL PROMP'INESS. 


ELEVATOR BELTING A SPECIALTY. 


Steam Packin Pump Valves, Wagon Springs, Leading Hose, Gas- 
7 Pp path he - ’ Baker Fabric Cotton Rubber 
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kets and Springs, Ball Valves, Wringer Rolls, Steam Hose, Piston ne fod vine Hane 
Packing, Car Springs, Grain Drill Tubes, Suction Hose. Linen Hose, Plain. and dubber« 


CORRUGATED RUBBEHR MATTING. Sniis inpdiltactoekalitarabnd 


The most serviceable floor covering in the market; specially adapted to withstand the slush and mist of winter weather. Itis| With all the necessary ap- 


almost indestructible, and, as a protection to stairs and carpets, it is unrivaled, pliances for fire pro- 
tection at low rates. 


GUTTA PERCHA & RUBBER MANUFACTURING CO., 


23 Park Place, New Work. 


Leen ee er ee EEE 

Complete Roofing for all kinds of Buildings; can be 
applied by any one; is very cheap and durable; not 
injured by Gases, Steam, or Vapors. 
ROSIN-SIZED WATERPROOF 

BUILDING AND SHEATHING PAPERS, 
WARREN " EBRRET CO., 
SOUTH SECOND ST, PHILADELPHIA, PA. Sg 
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VALUABLE BOOKS FOR ARCHITECTS, BUILDERS, ETC, 


Promptly sent, on receipt of the price, by MUNN & CO., 361 Broadway, New York City. 





A LARGER CATALOGUE 





OF BOOKS SENT FREE. 











American Cottages.—Consisting of 44 large 
quarto plates. Containing Onginal Designs of 
Medium and Low-cost Cottages, Seaside and 
Country Houses. Also, a Club House, School 
House, Pavilion, and a small Seaside Chapel, to- 
gether with a Form of Specification f or Cottages. 
All in the latest prevailing styles. One large 
Gaarte VOUME. ... . dene. cccees eGo eseeaseees $5.00 


Architeetural Studies.—PART I. 12 designs 
for Low-cost Houses. This set includes prize de- 
signs for $2,500 houses. Show Elevations, Plans, 
and Details, together with Specifications, Bills of 
Materials, and Estimates of Cost. In addition to 
the above there are given a number of other de- 
signs ranging in cost from $500 to $4,000...$1.00 

PART II. Store Frontsand Interior Details. 
Containing 12 plates of Designs and Details for 
the following classes of stores : Drug Stores, Res- 
taurant, Village Shop, Retail 25-ft. Store, Bank 
and Office Finish, Cigar Store, Corner Dry Goods 
Store, Store Front, basement and first story and 
others. Paper portfolio................... $1.00 


PART III. Stables. Containing 12 plates of 
Stables suitable for Village lots, ranging in cost 
from $300 upward. Paper portfolio....... $1.00 


Atwood’s COUNTRY and SUBURBAN 
HOUSES. This work is finely illustrated with 
about one hundred and fifty engravings, and 
gives the required instruction upon all points, 
from the selection of a pecs to build, to the per- 
fect completion of the house. By T’. D. Atwood. 
WMO SClOU. FN es. Sieh cele owe sores $1.50 


Bales.—THE BUILDER'S CLERK. A Guide to 
the Management of a Builder’s Business. By 
Thomas Bales. Fcap. 8vo, cloth... ......:.. -.60 


Baldwin, Wm. J.—STEAM HEATING FOR 
BUILDINGS: or, Hints to Steam Fitters. Being 
a description of Steam Heating Apparatus for 
Warming and Ventilating Private Houses and 
Large Buildings. Third Edition. With many il- 
lustrative plates. 12mo, cloth.............. $2 50 


Barn PLANS and OUTBUILDINGS. Two Hun- 
dred and Fifty-seven Llustrations. A Most Valu- 
able Work, full of Ideas, Hints, Suggestions, 
Plans, ete., for the Construction of Barns and 
Outbuildings, by Practical Writers. Chapters 
are devoted, among other subjects, to the Eco- 
nomic Erection and Use of Barns, Grain Barns, 
House Barns, Cattle Barns, Sheep Barns, Corn 
Houses, Smoke Houses, Ice Houses, Pig Pens, 
Granaries, etc. There are likewise chapters upon 
Bird Houses, Dog Houses, Tool Sheds, Ventila- 
tors, Roots and Koofing, Doors and Fastenings, 
Work Shops, Poultry Houses, Manure Sheds, 
Barn Yards, Root Pits, etc. Recently published. 
Gioth Jem owi. css. 3.2 hee gy eeus ---- $1.50 


Beckett.—BUILDER’S PRICE-BOOK. The Pro- 
Vincial Builders’ Price-Book and Surveyors’ 
Guide; giving the leading Data on which the 
Prices are computed, and Modes of Measure- 
ment, mainly taken from the recommendations 
_of the Manchester Society of Architects and the 
Master Builders of Yorkshire. Compiled by 
Richard Beckett. . 8vo, cloth.............+++ $1.50 


Woil.—_CARPENTRY MADE EASY. By William 
E. Bell. With 44 Plates and ST ne ot 


Bicknell’s COTTAGE and VILLA ARCHITEC- 
TURE.—Containing 66 plates (Plates 1-66 W. & B. 
Blidgs.), showing Plans, Elevations, Views, Sec- 
tions, and Details of low-priced, medium and 
first-class Cottages. Villas, Farm Houses, and 
Country seats. Also Specifications for Frame 
and Brick Dwellings, ete. Drawings to 
SOR O65 55 eS ss TT OT STINT TOUT TTY 6.00 


Bicknell’s PUBLIC BUILDINGS.—Containing 
21 plates (Plates 90-108 and 133-1385 Wooden and 
Brick Buildings), showing Libraries, Town Hall, 
Masonic Hall, Hotels, Opera House, Court House, 
and Railway Stations, including a variety of de- 
tails of same. Descriptive Letterpress, etc. 
Drawings toscale........ ... Sees saee YOO bE $2.50 


Bicknell’s SCHOOL HOUSE AND CHURCH 
ARCHITECTURE.—Containing 23 plates (109-132 
W. & B. Bldgs.) showing 26 Plans and Elevations 
of District, Village and City School Houses, 25 
Plans, Elevations, Views and Sections of medium 
and low-priced Churches, including a variety of 
Miscellaneous Church Details, etc. Designs to 
Beale... y.<sac0 eet sates siooridansres ¢ascan cre «« 2.50 


Bicknell’s STABLES, OUTBUILDINGS, FEN- 
CES, and MISCELLANEOUS DETAILS.—Con- 
taining 24 Plates (136-160 W.& B. Bldgs.), showing 
16 Plans, Elevations, and Views of Stables, several 
Outbuildings and Fences, and over 100 Miscella- 
neous Details. Also Summer Houses, Seaside 
Cottages, Boat Houses, Street View of 12 Dwell- 
ings, ete. Elevations and Plans to Scale...$2.50 


Bicknell’s STREET, STORE, AND BANK 
FRONTS.—Containing 22 plates (Plates 67-89 W. 
& B. Bidgs.), showing 34 designs of Street Fronts, 
for Dwellings, Stores, and Banks, including sev- 
eral Plates of Details. Drawings to Scale..$2.50 


Brown’s BUILDING TABLE AND ESTIMATE 
BOOK.—For Carpenters, Builders and Lumber 
Men. By a Practical Mechanic. One large 8vo 
volume, cloth, 152 pages 50 


Bullock.—COTTAGE BUILDER, THE AMERI- 
CAN.—By John Bullock. With numerous De- 
signs, Plans and Specifications. 8vo, 75 engrav- 
INRB EF ec- ccc aeede evs dave We Beer es, -. -$3.50 


Brunner.—COTTAGES; or, Hints on Economi- 
cal Building. Containing 24 Plates of Medium 
and Low-cost Houses, contributed by different 
New York architects, together with descriptive 
letterpress, | iving Practical Suggestions for 
Cottage Building. Compiled and edited by A.W. 
Brunner, Architect. nd a Chapter on the 
Water Supply, Drainage, Sewerage, Heating and 
Ventilation, and other Sanitary Questions relat- 
ing to Country Houses. By Wm. Paul Ger- 
hard. One 8vo volume, cloth............ . $1.00 


Bryan’s ARCHITECTURAL PROPORTION.— 
By A. J. Bryan, Architect. A new system of 
Proportion, showing the relation between an 
order of Architecture and a Building of any 
kind, Illustrated +50 


Buck’s ALBUM OF MANTELS.—One large 
uarto volume bound in cloth............. $4.00 
moound in portfolio: .s25:..|...., kites deseo 4.00 
This book contains 60 plates and 103 designs of 

mantels and shelves. 


Bullock.—THE RUDIMENTS OF ARCHITEC- 
TURL AND BUILDING. For the use of Archi- 

. Builders, Draughtsmen, Machinists, En- 
gineers, and Mechanics. Edited by John Bullock, 
author of “The American Cottage Builder.” 
Tigpixeted by 250 Engrayings. In one volume. 


Se Le eee aoe 


BAR ASR ONS oA Atos $1. 
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Camp’s DRAUGHTSMAN’S MANUAL; or, How 
Can I Learn Architecture? By F. T. Camp. 
Jontaining Hints to Inquirers and Directions in 
Draughtsmanship. Contents Introduction; Pre- 
liminary Words, Draughtsman’s Outtit; Technics 
of Planning; General Remarks on Planning ; 
General Remarks on Exteriors; Drawing the 
Plan sink the Instruments; Designing the El- 
evations; ‘racing and Inking; Proportion of 
Rooms. New Revised and Enlarged Edition. 
One small volume, cloth.......-...... ate ceee 25 


Creswell.—HANDRAILING AND STATRCAS- 
ING. AComplete Set of Lines for Handrails by 
“Squarecut System,” and Full Practical Instruc- 
tions for Making and Fixing Geometrical Stair- 
cases. By Frank O. Creswell, of the Liverpool 
School of Science, Medalist for Geometry. With 
upward of One Hundred Working Drawings. 
Cloth, fully Llustrated...........-0.56+ a. c G1. 

Cummings, MI. F.—Architectural Details, con- 
taining Designs and Illustrations of the Various 
Parts needed in the Construction of Buildings, 
Public and Private, both for the City and Coun- 
try, also Plans and Elevations of Houses, Stores, 
Cottages, and other Buildings. ILL, At, 93.00 


Cupper.—THE UNIVERSAL STAIR-BUILDER. 
Being a new treatise on the Construction of Stair- 
cases and Handrails, showing Plans of the various 
forms of Stairs, method of Placing the Risers in 
the Cylinders, general method of describing the 
Face Moulds for a Handrail, and an expeditious 
method of Squaring the Rail. Useful also to 
Stonemasons constructing Stone Stairs and Hand- 
rails, with a new method of Sawing the Twist 
Part of any Hand-rail square from the face of the 
plank, and to a parallel width. Also, a new 
method of forming the Easings of the Rail by a 
gauge, preceded by some necessary Problems in 
Practical Geometry, with the Sections of Pris- 
matic Solids, Illustrated by 29 plates. By R. A. 
Cupper, Architect, author of “The Practical 
Stair-Builder’s Guide.” Third edition. One large 
4to volume $2.50 


Davidson.—_THE AMATEUR HOUSE CAR- 
PENTER. A Guide in Building, Making, and 
Repairing. By E. A. Davidson. 8vo, cloth.$4.00 


Davidson.—THE BOY JOINER AND MODEL 


MAKER. By E. A. Davidson. 8vo0, cloth. 200 
illustrations............ Eh eee ae ae .50 
Denton. — SANITARY ENGINEERING. A 


Handbook on House Sanitation, for the use of 
all persons seeking a healthy home. By E. F. 
Bailey Denton, B.A., Oxon..........- o «. $3650 


De Graff.—_THE GEOMETRICAL STATIR- 
BUILDER’S GUIDE. Being a Plain, Practical 
System of Hand-Railing, embracing all its neces- 
sary Details, and Geometrically Dlustrated by 22 
Steel Engravings; together with the use of the 

‘most approved principles of Practical Geometry. 
By Simon De Graff, Architect. 4to........ $2.50 


De Graff.—THE GEOMETRICAL STAIR- 
BUILDER’S. GUIDE. A Plain Practical System 
of Hand-Railing, embracing all its necessary De- 
tails, and Geometrically Illustrated by 22 Steel 
Engravings; together with the use of the most 
approved principles of Practical Geometry. By 

Simon De Graff. 4to......... Siege coe det $2.50 


De Graff.—_EV ERY MAN HISOWN MECHANIC, 
A complete and comprehensive guide to every de- 
scription of Constructive and Decorative Work. 
In three parts. Part _I.—Household Carpentry 
and Joinery. Part IJ.—Ornamental.and Con- 
structive Carpentry. Part III.—Household Build- 
ing, Artand Practice. 816 pages. Illustrated by 
750 Engravings on Wood. 1 8vo vol., cloth.$3.50 


Downing, A. J.—COTTAGE RESIDENCES. A 
Series of Designs for Rural Cottagesand Cottage 
Villas and their Garden Grounds. ILL, ar 79 ; v6 

5. 

Eveleth’s SCHOOLHOUSE ARCHITECTURE. 
Designs for Schoolhouses, with Perspectives, Ele- 
vations, Plans, Sections, Details, and Specifica- 
tions, all drawn to Working Scale, with Method 
of Heating and Ventilation, Large quarto. Post- 
PAID cepen5} sinless anny She eas WactaesieT Aaa ole Gat. $4.00 


Fryer, W. J.—ARCHITECTURAL IRON 
WORK. A Practical Work for Tron Workers, 
Architects, and’Engineers. I., 8vo, N. ‘3 lies 

. 5 


Fuller, A. W.—ARTISTIC HOMES. _Contain- 
ing Queen Anne and Colonial Style Villas and 
ahd Ns costing from $700 upward. IIl.. ea 


Poe eee eee ee eee eee ee anew e eee eees . 


Gerhard,.—DRAINAGE AND SEWERAGE OF 
DWELLINGS. 302 pages, and 382 illustrations. 
One 12mo volume........ iva e 0 


Gould.—THE AMERICAN STAIR BUILDER'S 
GUIDE. Illustrated by 32 Original Plates, with 
supplement of 5 additional Plates showing a 
Variety of Newels, Balusters, and Rails, full 
described and drawn to scale. By L. D. Gould. 
One 8vo volume... ..-. 50 


Gould.—CARPENTER’S AND BUILDER’S 
ASSISTANT AND WOOD-WORKER’S GUIDE. 
The work is intended to combine the Knowledge 


terns 2. 


pie Sr 0: AG ace $2. 


ae Task. By L. D. Gould. Architect and 
ractical Builder. 
COTO Ue sete ase pats cpt, «neh nasties c= $2.50 


Hatfield.—THE AMERICAN HOUSE CARPEN- 
TER. A Practical Treatise on the Art of Build- 
ing, comprising Styles of Architecture, Strength 
of Materials, Floors, Girders, Trusses, Iron 
Beams, Tubular Girders, etc., Stairs, Doors, 
Mouldings, Cornices, etc., with valuable tables. 
Eighth edition. Illustrated with engravings and 
photos. By R. G. Hatfield, 1 vol., 8yo, ole oo 


Hodgson.—PLASTER_ AND _ PLASTERING, 
MORTARS AND CEMENTS. Howto make and 
how to use. Being a complete guide for the 
plasterer in the preparation and application of 
all kinds of Plaster, Stucco, Portland Cement, 
Hydraulic Cements, Lime of Tiel, Rosendale and 
other Cements, with useful and practical infor- 
mation on the Chemistry, Qualities, and Uses of 
the various kinds of Limes and Cements. Forty 
figures of Ceilings, Centerpieces, Cornices, Pan- 
els, and Soffits. By Fred. T. Hodgson.....$1.00 


Hodgson.—A TREATISE ON_THE CARPEN- 
TER’S STEEL SQUARE AND ITS USES. A 
description of the Carpenter’s Framing Square, 

iving simple and easy methods of obtaining the 
gt and Bevels of all kinds of Rafters, Hips, 
Groins, Braces, Brackets, Purlins, Collar Beams, 
and Jack Rafters. Also, its application in ob- 
taining the bevels and cuts for Hoppers, Spring 

Mouldi Octagons, Stairs, and Diminished 

Stiles, y Fred, T. Hodgson, | Illustrated by 


| over fifty large and clear wood cuts, 12mo, 
cloth 1,00 


Holly.—CARPENTER’S AND JOLNER’S HAND- 
BOOK. Containing a Complete Treatise on 
Framing Hip and Valley Roots, together with 
much valuable instruction for all Mechanics and 
Amateurs. Useful. 18mo, cloth,............. 75 


Hellyer.—_THE PLUMBER AND SANITARY 
HOUSES. A Practical Treatise on the Principles 
of Internal Plumbing Work, or the Best Means 
of Effectually excluding Noxious Gases trom 
Houses. By 8. Stevens Hellyer. Third edition. 
8yo, cloth. Illustrated. London, 1884..... $4.00 


wee er eee ence enee Creensesesese eee Seeweeees . 


Hatfield, R. G.—THE AMERICAN HOUSE 
CARPENTER. A Treatise on the Art of Build- 
ing, comprising Styles of Architecture, Strength 
of Materials, and the Theory and Practice of the 
Construction of Floors, Framed Girders, Roof 
Trusses, Rolled Iron Beams, Tubular Iron Gird- 
ers, Cast Iron Girders, Stairs, Doors, Windows, 
Mouldings, and Cornices, together with a Com- 
pend of Mathematics. A Manual for the Practi- 
eal use of Architects, Carpenters, and Stair Build- 
ers. Rewritten and enlarged. Numerous fine 
woodengravings. (1880.) 8vo, cloth....... $5.00 


Hodgson, F. T.—PRACTICAL CARPENTRY. 
Being a guide to the Correct Working and Lay- 
ing Out of all Kinds of Carpenter’s and Joiner’s 
Work. IIil.,12mo, N. Y., 1883 


Hobbs, J. H.—ARCHITECTURAL DESIGNS 
FOR COUNTRxy AND SUBURBAN RESI- 
DENCES, Illustrated. New Revised Edition. 8vo, 
extra cloth 3.00 


Jacques, D. H.—THE HOUSE. A Manual of 
Rural Architecture, or How to Build Country 
Houses and Outbuildings. Revised edition. Il., 
TZINOW ING Vc eet eine: cohstacelecapeutiate cee’ ° 


James, MW. E.—HOW TO DECORATE OUR 
CEILINGS. WALLS, AND FLOORS. Ili., 12mo, 
ORGS Lost a oaclee geceemecen ce cence aan $2.00 


Lukin.—THE YOUNG MECHANIC. Practical 
Carpentry. Containing directions for the use of all 
kinds of Tools, and for the construction of Steam 
Engines and Mechanical Models, including the 
Art of Turning Wood and Metal. By John Lu- 
kin.. Illustrated. .12mM0....2...cccce cece ees $1.75 


Leffel’s HOUSE PLANS. Containing Elevations, 
Plans, and Descriptions of Houses costing from 
$500 to $3,000, and Adapted to Families having 
good taste and moderate means. Including the 
six Prize Plans in the Mechanical News com- 
petition. One oblong quarto......--.... -- 2.00 

This book will be found suggest‘ve for cheap, 
roomy houses, where accommodation is sought 
rather than appearance. 


Lakey’s VILLAGE AND COUNTRY HOUSES. 
Cheap Homes in Wood, Brick, and Stone, for all 
Classes.) Cloth, quarto) cn. , <5 sncncgnsentincs: $5. 


Laxton.—BUILDER’S TABLES. Laxton’s Build- 
ers’ and Contractors’ Tables, for the use of En- 
gineers, Architects, Surveyors, Builders, Land 
Agents, and others. Bricklayer, containing 22 
tables, with nearly 30,000 calculations, aa we 


Mainieneso asians $1. 


Maloney’s CARPENTER’S AND JOINER’S 
POCKET COMPANION. The most useful Rules 
and Memoranda, collected from some of the 
best Architectural Works of the day, and prac- 
tically tested by many years’ experience in the 
Shop, Factory, and Building; also a treatise on 
the Framing Square. Compiled by Thomas 
Maloney, Carpenter and Joiner. 12mo, cloth. .50 


Modern Architectural Design and Details, show- 
ing New and Original Designsin the Queen Anne, 
Eastlake, Elizabethan, and other Modernized 
Styles. Il.,4to, N. Y $10.00 


Monckton, J. H.—NATIONAL CARPENTER 
AND JOINER. A Complete Work on Construc- 
tive Carpentry. Ill, 4to, N. Y......-....-. $5.00 


Monckton, J. H._NATIONAL STAIR- 


BUILDER. A Complete Work on Stair-Building 
and Hand-Railing. Ill., 4to, N. Y........-. $5. 


Murphy.—OUR HOMES, AND HOW TO MAKE 
THEM HEALTHY. Edited by Shirley Forster 
Murphy, with contributions by Eminent Authori- 
ties, in one large octavo volume of over 950 pages, 
with numerous Practical Illustrations. Extra 
Clothes eas Wee s eno ee ese nen’: ... $5.00 

Among the subjects treated are chapters on 
Health in the Home, Architecture, internal 
Decorations, Lighting, Warming, and Ventila- 
tion, House Drainage, Defective Sanitary Appli- 
ances and Arrangements, Water, Disposal of 
Refuse by Dry Methods, The Nursery, House 
Cleaning, Sickness in the House, etc., ete. 


Norton’s CHURCH-BUILDING._ Historical 
Studies of Church-Building in the Middle Ages. 
Venice, Siena, Florence. By Charles Eliot Nor- 
ton. 8vo, cloth....... Resets so hadis tee Teeaaee $3.00 


Plummer’s CARPENTERS’ AND’ BUILDERS’ 
GUIDE. <A Hand-book for Workmen, also a 
Manualof Reference for Contractors, Builders, 
ete. Boards; 12mo.......-...-.... botlaae 8: $0.75 


Reid.— CONCRETE. A Practical Treatise on 
Natural and Artificial Concrete, its Varieties and 
Constructive Adaptations. By Henry Reid, C.E., 
author of ** The Science and Art of the Manu- 
facture of Portland Cement.” Third edition. 
SvorGoeh .6 S525. Sai o Ma Ered & ».... $6.00 


Reed, S. B.—COTTAGE_HOUSES FOR VIL- 
LAGE AND COUNTRY HOMES, together with 
Complete Plans and Specifications. Ill., 12mo, 
NSW ISEB eves cic eitted oan <daln wna nln sles wainis $1.25 


Reed, S._B&.—HOUSE-PLANS FOR EVERY- 
BODY. For Village and Country Residences, 
costing from $250 to $8,000. Ill., 12mo, + AB 
TORR ee aes $1.50 


Riddell._NEW ELEMENTS OF HAND-RAIL- 
ING. By Robert Riddell. Revised edition. 1044 
by 1344 inches. 41 plates. Cloth.......... -$7.00 

This is a comprehensive work on hand-railing, 
taking the learner from simple geometrical 
problems by easy stages through all the different 
forms in which hand-railing is used. The author 
is well knownto American mechanics, and this 
book is one of the best which he has issued. 


Riddell, R.—MECHANIC’S GEOMETRY, Plain- 
ly Teaching the Carpenter, Mason, Metal Plate 
Worker, in fact, the Artisan in any and every 
Branch of Industry whatever, the Constructive 
Principles of his Calling. IIl., 4to, Phila. ..$5.00 


Riddell, R.—LESSONS ON_HAND-RAILING 
FOR LRARNERS. IIL, 4to, Phila.........$5.00 


Riddell, R.—THE ARTISAN, showing the most 
Practical Methods that may be Applied to works 
of Building and other Constructions. IIl., 4to, 
iol! ee ae eer ° $5.00 
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Riddell, R.—-THE NEW ELEMENTS OF HAND 
RAILING. A Complete Elucidation of the Art 
of Stair Building. IIl., 4to, Phila..... a $7.00 


Riddell, R.—THE PRACTICAL CARPENTER 
AND JOINER, Showing Practical Methods for 
obtaining every Conceivable Cut requisite in 
Constructive Carpentry, Joinery, and Stair Build- 
ing. IIl., 4to, Phila. ..... 


Riddell, R.—THE SLIDE RULE STMPLIFIED, 
Explained and Illustrated, Showing its Wonder- 
ful Powers of Calculations, and its Rapidity in 
Solving all Questions Relative to Mechanical 
Trades. Small 4to, Phila., withrule........ $3.00 


Rural CHURCH ARCHITECTURE. 
Designs for Churches. Of 
Cost. Cloth, 4to.. ........ 


Sloan.—AMERICAN HOUSES. A variety of 
Original Designs for Rural Buildings. Tllustrat- 
ed by twenty-six colored Engravings, with De- 
scriptive References. By Samuel Sloan, Archi- 
tect, author of the ‘* Model Architect,” etc.. etc., 
SV Osiris as elec enden aekh » {he cep sae eeeeta cen: $1.50 


Stevens, John,—THE ART OF HOUSE-PAINT- 
ING. By a Practical Worker inthe Art. 18mo, 
IOUS does tracers reesiertanecaes Aero tee’ $0.75 


Sylvester._MODERN_HOUSE CARPENTER’S 
COMPANION AND BUI1LDER’S GUIDE. By 
W. A. Sylvester. Third edition, enlarged,'45 full- 
page plates containing 109 illustrations, 210 pages, 
12mo, cloth 2.00 


Tredgold.—ELEMENTARY PRINCIPLES OF 
CARPENTRY. By Thos. Tredgold, Revised from 
the Original Edition, and partly Rewritten by 
John Thomas Hurst, contained in 517 pages of 
Letterpress, and Illustrated with 48 Plates and 
150 Wood Engravings. Fourth edition, crown 
8vo, handsomely bound in cloth.......... $5.00 


Tuthill.—PRACTICAL LESSONS IN ARCHI- 
TECTURAL DRAWING. By Wm, B. Tuthill. 
33 full-page plates, and 33 woodcuts, 44 pages 
descriptive letter-press, 8 by 12% inches, oblong, 
cloth $2.50 

This work embraces: scale drawings of plans, 
elevations, sections, and details of frame, brick 
and stone buildings, with full descriptions and a 
form of specitications adapted to the same. The 
drawings are clear and thorough, and so detailed 
as to show the whole construction. The book 
contains a greater fund of knowledge than many 
of the practicing architects of the day possessed 
when they first entered the profession. It is 
purely practical, and will be useful to the car- 
penter, joiner, or student. 


Ware.—MODERN PERSPECTIVE. By William 
R. Ware, Professor of Architecture in the School 
of Mines, Columbia: College. 321 pages, with 27 
plates in a portfolio, 1 vol., 12mo, cloth....$5.00 

This treatise upon the principles and prac- 
tice of plane and cylindrical perspective is by 
‘far the most exhaustive of modern works relat- 
ing to this subject. The scientific and pictorial 
aspects of plane and panoramic perspective are 
thoroughly considered independently and in con- 
nection with drawing.. The propositions of the 
author are illustrated by plates of architectural 
objects and perspective planes. 


Wheeler’s RURALHOMES. Original Plans and 
Designs, and full Directions for. Designing, 
Building, Heating, Furnishing, and Form of Con- 
tract and Specifications. Cloth, 2mo...... $1.50 


Wheeler’s HOMES FOR THE PEOPLE. 100 
Original Designs, with full Descriptions and Con- 
structive and Miscellaneous Details. Cloth, 12mo. 

$2.00 

Withers’? CHURCH ARCHITECTURE. A 
Treatise on Site, Cost, Arrangement of Plan, 
Style, Materials, Construction, Fittings, Glass, 
Tron Work, Wall Decorations, Communion Plate 
Srith Belis. ASU aes cas Pataed as cieued ane daure $10.00 

Woodward’s COUNTRY HOMES. 150 Designs 
and Plans, with Description of the Manner of 
Constructing Balloon Frames. Cloth, 12mo. 


1.00 
Woodward, G. E.--COTTAGES AND FARM 
HOUSES: © Wl., Bem N, Me set oe: <ro-- a ewe 0 
Woodward, G. E.-COUNTRY HOMES. 
Houses of Moderate Cost. 12mo, Ill ‘ Py 


Twenty 
Different. Styles and 
4.00 


LUN: 
$1.00 
Woodward, G. E.—NATIONAL ARCHITECT. 
Containing 1,000 Original Designs, Plans, and De- 
tails to Working Scale, for the Practical Con- 
struction of Dwelling Houses for the Country, 
Suburb, and Village. 2 vols.,4to. N. Y. Each 
$7.50 
Woodward, G. E._SUBURBAN AND COUN- 
TRY HOUSES. 111, 12mo, N. Y............ $1.00 


Woodward's SUBURBAN AND COUNTRY 
HOUSES. 70 Designsand Plans, and numerous 
Examples of the French Roof. rots ae 


W oollett’s OLD HOMES MADENEW. Beinga 
Collection of Plans, Exterior and Interior Views, 
Illustrating the Alteration and Remodelling of 
Several Suburban Residences. With Explanato- 

ry Text. By Wm. M. Woollett. Cloth, 8vo, 

ODlONMI Fess Fa. ese Saweagateee'se os $1.50 


How to Learn to Draw. — Mechanical 
Drawing, by Prof. C. W. MacCord, of the Ste- 
vens Institute of Technology. <A series of new, 
original and practical lessons in mechanical draw- 
ing, accompanied by carefully prepared examples 
for practice, with directions, all of simple and plain 
character, intended to enable any person, young 
or old, skilled or unskilled, to acquire the art of 
drawing. No expensive instruments are involved, 
The series embodies the most abundant illustra- 
tions for all descriptions of drawing, and forms the 
most valuable treatise upon the subject ever pub- 
lished, AS WELL AS THE CHEAPEST. The series is 
illustrated by upward of 450 special engravings, 
and forms a large quarto book of over one hun- 
dred pages, uniform in size with the SCTENTIFIC 
AMERICAN. Price, stitched in paper, $2.50. Bound 
in handsome stiff covers, $3.50. Sent by mail to any 
address on receipt of price. Address Munn & Co.. 
Publishers, 361 Broadway, New York. Office of 
the SCIENTIFIC AMERICAN. 

For the conyenience of those who do not wish 
to purchase the entire series at once, we would 
state that these valuable Lessons in Mechanical 
Drawing may also be had in the separate numbers 
of SUPPLEMENT’, at 10 cents each. By ordering 


one or more numbers at atime, the learner in 
fresh instruc- 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters, 


or no attention will be paid thereto, This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not moawered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had ut the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

rice. 
minerals sent for examination should be distinctly 
marked or labeled. 





(1) W. 8. R.—The nominal horse power 
of boilers is found by dividing the whole surface in 
feet exposed to heat by 14. 


(2) W. T. S. asks: How many feet 
board measure, allowing 4 of an inch for the kerf of 
the saw, in a stick of timber 48 feet long, 10 inches by 
10 inches square ? A. If you sell the stick of timber 
at board measure, no allowance should be made for 
resawing, and it should tally 400 feet board measure. 
If allowance is agreed to for resawing, the stick will 
cut seven 1 inch boards and one 144 inch board or 
plank, and should then tally for the whole stick 330 
feet board measure. 


(8) W. F. R. asks: What material is 
the best to painta tin roof ? A. Prince’s metallic paint 
and boiled linseed oil. 2. How can I make human 
manure into a fertilizer ? A. By mixing with dry soil. 
8. What is the best plan to build a private icehouse— 
above or below ground? Give me the best plan for 
both. A. Below ground, all but roof. See ScrenTIFIC 
AMERICAN SUPPLEMENT, Nos, 59, 55, 99. 4. I haye two 
large skylight glasses that are cracked across. What 
can I use to stop them from leaking? A. Putty a strip 
over the cracks, or put ina new light. 5. What is the 
best soldering fluid to use on an old tin roof, that has 
been painted with tar? A. Tinner’s acid, zinc dissoly- 
ed in hydrochloric acid, and add a little sal ammoniac, 
Scrape the tin where you intend soldering. Ifat all 
possible, use resin, as it makes a better job than acid, 
6. How can ] make whitewash that wil] not rub off ? A. 
Puta little white glue in the whitewash. 7. What is the 
name of the best brand of tin that is made? A. There 
are over three hundred brands in the tin trade; gene- 
rally the more letters, as X, XX, XXX, etc., the thicker 
the tin. 


(4) In answer to P. D. P., March 27 
(in regard to boiler feed pipe and heater pipes becoming 
partly filled with hard lime scale), E. A. T. writes: I 
would say, cut a piece of -pipe one or one anda half 
inches larger diameter than your blow-off or feed, and 
slip it over it or them wherever they are exposed to 
great heat, and you will never have any more trouble 
with their fillingup. I learned this from my Scren- 
TIFIC AMERICAN ten years ago or more, and it has been 
worth a great deal to me in that time. 


(5) F. T. R.—Nitrie acid dissolved in 
twenty to thirty parts of water is used to etch zinc with. 
An excellent liquid to be used in writing on zinc is 4 
ounce platinum chloride dissolved in 1 pint soft water. 
It is very expensive. This solution must be kept in 
glass, and the writing executed with a quill pen. 


(6) H. C. B. desires a recipe for making 
a peacock green stain which will penetrate into wood. 
A. A green stain is produced by a solution of verdigris 
in nitric acid ; then by dipping into a hot solution of 
pearlash, the color may be changed into blue. By 
varying the strengths of the solutions used, the exact 
shade desired by you can be obtained. 


(7) C. H. T. asks how to make bay rum 
from the bay oil. A. Take 10 fluid drachms oil of bay, 
1 fluid drachm oil of pimento, 2 fluid ounces acetic ether, 
3 gallons alcohol, and 21% gallons water, Mix, and after 
two weeks’ repose, filter. 


(8) C. A. K. asks the process for tem- 
pering steel springs in the shape of rings, 11 inches in 
circumference. A. Such a spring should be heated in a 
muffle or oven, lying upon a plate of iron, When at a 
cherry red heat, it should be dropped in the water edge- 
wise, 80 as tokeep itsshape. This may be done by dex- 
terously and quickly turning the plate over, 80 that the 
spring may drop edgewise. A wire frame is sometimes 
used, and the spring heated in a charcoal fire and han- 
dled by a wire loop, from the frame. 


(9) H. W. B. asks: How ean I bronze 
a plaster cast? A. Go over the figure with isinglass 
size, untilit holds wet, or without any part of its sur- 
face becoming dry ; then witha brush go over the whole, 
taking care to remove while it is yet soft any of the size 
that may lodge on the delicate parts of the figure. When 
it is dry, take a little thin oil gold size, and with as 
much as just damps the brush go over the figure with it, 
allowing no more to remain than causes it to shine. Set 
it aside in a dry place free from smoke, and in forty- 
eight hours the figure is prepared to receive the bronze. 
After having touched over the whole figure with the 
bronze powder, let it stand another day, and then with 
a soft dry brush rub off all the loose powder, particu- 
larly from the points or from the more prominent parts 
of the figure. 


(10) E. J.—To paint on glass, take 
clear resin 1 ounce; melt in an iron vessel, let cool a 
little, but not harden; then add oil of turpentine sufti- 
cient to keep it ina liquid state. When cold, use it 
with colors ground in oil.—The following is a receipt 
for a liquid which will remove ink from paper: Take of 
chloride of lime 1 pound, thoroughly pulverized, and 
4 quarts soft water. The aboye must be thoroughly 
shaken when first put together. It is required to 
stand 24 hours, to dissolve the chloride of lime; then 
strain through a cotton cloth, after which adda tea- 
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spoonful of acetic acid (No. 8 commercial) to every 
ounce of the chloride of lime water. The eraser is 
used by reversing the pen holder in the hand, dip- 
ping the end of the pen holder in the fluid, and apply- 
ing it, without rubbing, to the word, figure, or blot re- 
quired to be erased. When the ink has disappeared, 
absorb the fluid with a blotter.—See ScrentiFtc 
AMERICAN SUPPLEMENT, No. 438, for information about 
gelatine copying pad or hektograph. 


(11) G. R. L. asks how to prepare a 
wash suitable for coloring an external wall a dark terra 
cotta tint. A. A wash for external work, said to be 
good, is formed in the following manner: Slake a 
shovelful of good lime in about a quart of warm 
blood, fresh from the slaughter house. Place in ordi- 
nary pail, and add a suflicient quantity of skim milk 
and beer grounds, boiled together, to fill the pail. Well 
stir the mixture, which will then be ready for use 
without the addition of water, and will stand the 
weather as well as oil paint. Another reported wash 
of excellence is formed by mixing one gallon of lime 
slaked with one gallon of wood ashes, 34 pound of 
powdered alum or borax, and suflicient soft water to 
render the mixture of the consistency of cream. Color 
may be added to suit; 15 pounds of whiting and half 
a pound of fresh slaked lime, dissolved in skim milk, 
makes another hard and durable wash. To produce a 
terra cotta color, add 1 part of Indian red, 1 part of 
common Jamp black, 3 parts of umber, and 1 to 2 parts 
of yellow ocher or chrome yellow, varying the quantity 
of the latter until the desired tint js obtained. 


(12) C. 8S. M. asks how to make an ink 
that will not appear on paper unless the paper is 
heated. A. Dissolve 1 fluid ounce common oil of 
vitriol ina pint of soft water. Stir well, and allow it 
to cool. Write with a clean pen. When dry, it will be 
invisible; held to the fire, it turns black. 

(13) J. S.—For a cement floor, you may 
use 1 part of Rosendale cement to 2 parts of clean sand 
and 4 of grayel or other suitable ballast. Lay to a depth 
of from 2 to 6 inches, depending upon the soil under- 
neath and the purpose for which the floor is to be 
used. Ifyou wish a first-class floor, finish with a thin 
layer of Portland cement and sand in the proportion 
of 1 of the former to 2 of the latter. To find the quan- 
tity of material, ascertain the number of cubic yards in 
the floor, and allow 34 cubic feet of material or one 
and one-tenth cubic yards of gravel and sand and 3 
bushels of cement for every yard. 


(14) W. E. D. asks the process of casting 
bass relief tiles in bronze. A. The mould is made in 
sand from a pattern in the same manner as for ordinary 
brass work. For special description of bronze casting 
see SCIENTIFIC AMERICAN SUPPLEMENT, No. 101, and 
for finishing bronze work see ScreNTIFIC AMERICAN 
SUPPLEMENT, No. 39. 








NEW BOOKS AND PUBLICATIONS. 


THE ARCHITECT’S AND BUILDER’S PocK- 
ET BOOK. By Frank Eugene Kidder, 
C.E. New York: John Wiley & Sons, 
1886. 


In the convenient form of a pocket reference book, 
Mr. Kidder has collected a mass of information of im- 
mense value to all architects and builders, Almost 
every subject which they will be called upon to consider 
in the course of their professional experience is clearly 
and briefly explained somewhere within its 600 pages. 
The chapters on the strength of materials and the sta- 
bility of structures are of particular value; the more so 
because so many, even in active business life, are always 
puzzled when it comes to the calculation of these very 
important elements. The work is illustrated with 423 en- 
gravings, the majority of which are from orignal de- 
signs. It contains also, in addition. to the subjects 
strictly germane to its title, a great variety of informa- 
tion on miscellaneous topics. 


WONDERS OF ARCHITECTURE. Trans- 
lated from the French of M. Lefevre. 
With achapter.on English Archi- 
tecture, by R. Donald. New York: 
Chas. Scribner’s Sons, 1886. 


The Messrs. Scribner’s Wonder Library has met with 
great success, and it is well deserved, if the other 
books of the series are as entertaining as the present 
volume. This gives a brief resume of the general 
principles of the different schools of architecture, and 
under each a woodcut of one or two of the more 
prominent examples of the school. Beginning with 
the ancient Celtic monuments of the Druids, the reader 
in turn visits the ruins of Asia, Egypt, Greece, Rome, 
and the Roman Provinces. He sees the delicate tracery 
of the Moorish school, and learns of the heavy solidity 
of the Chinese wall or the rich sculpture which marks 
the former civilization of Central America. A little 
later and he is brought face to face with the beauties 
of_the Renaissance as developed in Italy and France. 
Then he beholds the modern art of Paris, and finally 
the insular architecture of England. The limited space 
has permitted+ but a brief glance at such a wide range 
of subjects. It will, however, prove both interesting 
and instructive to those who have only a little time to 
devote to the snbject. 
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Any person having anew invention may, without charge, 
consult MUNN & CO., Scientific American Office, 
861 Broadway, New York, for advice how to obtain 
a Patent or Caveat. Our Hand Book of Instrue- 
tions relating to Patents sent free. 


Wanted—Back volumes of ScreNTIFIC AMERICAN, 
Address N. H., Box 773, New York city. 


Blake’s Belt Studs are the strongest and best fasten- 
ing for Leather and Rubber Belts. Greene, Tweed & 
Co., New York. 

Moneyless Inventors! Capital furnished for procur- 
ing your patent for half interest in same. Correspond- 
ence confidential. Address “ Patent,” care W. H. Ohler, 
18 Locust St., Portland, Me. 

Wanted—Propositions from builders of ice machines, 


to erect a 25 ton machine for W. H. Howe, Nashville, 
Tenn. e 






































ALI EINDS oF INJURIES 


RECEIVED IN 


_ TRAVEL, WORK, OR SPORT 


ARE INSURED AGAINST BY 


The TRAVELERS 


OF HARTFORD, CONN. 





BEST ann CHEAPEST LIFE POLICY 
IN THE WwoOoRLD! | 
Indefeasible, Non-Forfeitable, World-Wide. 
ASK ACENTS TO SHOW A COPY. 





Assets, $8,417,000. 


Surplus, $2,086,000. 


PAID POLICY-HOLDERS, $11,800,000. 


JAMES CG. BATTERSON, President. 

Send to the Railroad Gazette, 73 Broadway, New 
York, for a catalogue of Locomotive, Track, and other 
railroad books. 





Emery Wheels of unusually superior quality for wet 
grinding. The Tanite Co., Stroudsburg, Monroe Co., Pa. 


Guild & Garrison’s Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 


Nickel Plating.—Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, ete. $100 
‘Little Wonder.” A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, ete. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 


Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 


Cotton Belting, Rubber Belting, Hose, and Packing. 
Allkinds. Greene, Tweed & Co., 83 Chambers St., N. Y. 


The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 


Machinery for Light Manufacturing, on hand and 
built to order. EH. E. Garvin & Co., 139 Center St., N. Y. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 


If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtuined. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 


Grimshaw.—Steam Engine Catechism.—aA series of 
thoroughly Practical Questions and Answers arranged 
8o as to give to a Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Grimshaw. 18mo, cloth, $1.00. For sale by 
Munn & Co., 361 Broadway, N. Y 


Timber Gaining Machine. All kinds Wood Work- 
ing Machinery. C. B. Rogers & Co., Norwich, Conn. 

Hercules Lacing and Superior Leather Belting made 
by Page Belting Co., Concord, N. H. See adv. page 382. 


Nystrom’s Mechanics.—A pocket book of mechanics 
and engineering, containing a memorandum of facts and 
connection of practice and theory, by J. W. Nystrom, 
C.E., 18th edition, revised and greatly enlarged, plates, 
12mo, roan tuck. Price, $3.50. For sale by Munn & Co., 
361 Broadway, New York city. 


Tron and Steel Wire, Wire Rope, Wire Rope Tram- 
ways. Trenton lron Company, Trenton, N. J. 


Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 


Tron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 


Greene, Tweed & Co., Railroad and Manufacturers’ 
Supplies, have removed to 83 Chambers St., city. 


We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co. 
419 Hast 8th Street, New York. 


Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


60,000 Hmerson’s 1886 [> Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. 8. A. 


Safety Elevators, steam and belt power ; quick and 
smooth. D. Frisbie & Co., 112 Liberty St., New York. 


“How to Keep Boilers Clean.” Send your address 
for free 85 page book. Jas. C. Hotchkiss, 93 John St., N. Y. 


Barrel, Keg, Hogshead, Stave Mach’y. See adv. p. 366. 


Brass and Iron Working Machinery, Die Sinkers, 
and Screw Machines. Warner & Swasey, Cleveland, O. 


Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 


Pat. Geared Scroll Chucks, with 3 pinions, sold at same 
prices as common chucks by Cushman Chuck Co., Hart- 
ford, Conn. 


“We say at night, ‘ Would God the day were here,’ 

And say at dawn, ‘ Would God the day were dead.’ ” 
How well Swinburne has emphasized the feelings of 
thousands of earth’s fairest daughters, who are laid 
prostrate by disease’s fell hand. But, instead of the 
anguish of despair, what a song of joy ascends from the 
hearts of those ladies who have used Dr. Pierce’s “ Fay- 
orite Prescription,” and by its means been restored to 
the glorious sunshine of health. It is a positive remedy 
for those derangements, irregularities, and weaknesses 
so common to our best female population. Price re- 
duced to one dollar. By druggists. 


RODNEY DENNIS, Secretary. 





MHModvertisements. 


= Tue Screntiric AMERICAN, ARCHITECTS’ AND 
ButLpers’ Epirion, reaches all the Architects and 
leading Builders throughout the United States, ond 
is unquestionably the cheapest and most effective 
medium for the display of announcements relatin 
to Goods, Materials, and Appliances used in Build- 
ings. The rates of advertising are very low. Ada- 
dress the Publishers, 
MUNN & CO., 361 Broadway, New York. 


SEBASTIAN, MAY & CO'S 


Improved Scrow Cutting 


LATHES rover 


Power 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits, Lathes on trial, § 
Catalogues mailed on application 

165 W. 2d St,, Cincinnati, O 
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MINERAL WOOL, 


A fire-proof insulator of heat and sound. Samples and 
price list free. U.S. MINERAL WOOL CO., 


22 CORTLANDT STREET, N. Y. 


REMOVAL OF SEWAGE.—BY W. H. 
White, C.E.—The five methodsin use in Europe, and 
their relative values. Contained in ScIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 5:27. Price 10 cent. To be had 
at this office and from all newsdealers. 











Lists sent. 
N.Y. Machinery Depot, 
Bridge Store No. 16. 
Frankfort Street, N. Y. 


STAMPED METAL GOODS, 


and other Articles in Brass and other Metals (the Dies 
and Tools for making same). Patent Novelties, Electri- 
cal Inventions, Special Machinery, Castings, &c. Manu- 


factured to order by M. MARTIN, Manufacturer, 





P. O. Box 285, New Brunswick, N. J. 











PORTABLE BRIDGES. — DESCRIP- 
tion of a novel system of portable bridges devised by 
Mr. Alfred Cottrau, of Naples. Dllustrated with 14 en- 
gravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 466. Price 10 cents. To be had at this 
office and from aJl newsdealers. 


q A d 9 Parlor 
=m n rews Folding 
a=» The only Perfect Bed!! { 
40 Styles: $20 up. The only ad- 

zs justable suspension spring. 


A. H. Andrews & Co., {— 
195 Wabash Aye. Chicago, 19 Bond St. New York. : 















TRANSMISSION OF POWER TO A DIS. 


tance.—By Arthur Achard. A paper read before the 
Institution of Mechanical Engineers. Being a summary 
of the practical results obtained in the transmission of 
power to a distance by different modes. I. Transmission 
of Power by Wire Ropes, and the formulz for caleula- 
tion. II. Transmission = Compressed Air,with formulz. 
UI. Transmission by Pressure Water, with formulz. 

. Transmission 4 | Electricity. General results ob- 
tained by the several methods. ‘Thisis one of the most 
valuable, practical, and comprehensive papers on the 
subject recently published. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, Nos. 274 and 275. Prica 
10 cents each. To be had at this office and trom all 
newsdealers. 
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Kaestuer Friction Clutch, 


FOR 


Gearing, Pulleys, 
COUPLINGS, 


CHAS. KAESTNER & CO., 
Builders of General and Spe- 
cial Machinery, 
808-311 S. Canal Street, 
Send for Catalogue.Oh!cago, Ill. 


SLATE ROOF COVERINGS.—BY JOHN 
Slater. Characteristics of good slate, sizes of slate, lay 
ing slate. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT NO. 498. Price 10 cents. To be had at this 
office and from all newsdealers. 


PERFECT 
NEWSPAPER FILE 


The Koch Patent File, for preserving pers 
ines, and pamphlets, has been recently improve 

and price reduced. Subscribers to the SCLENTIFIC AM- 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
qupsied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
“SCIENTIFIC AMERICAN,” in gilt. ecessary for 
bah one who wishes to preserve the paper. 


dress 
MUNN & CO., 


Publishers ScrmNTIFIc AMERICAN, 
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Joshua Rose’s Great Treatise on NE 


Steam Engines. 


JUST PUBLISHED. 


Modern Steam Engines. 


An elementeryr treatise upon the Steam Engine, written 
in plain language, for use in the workshop as well as in 
the drawing office; giving full explanations of the con- 
struction of modern Steam Engines, including diagrams 
showing their actual operation; together with complete 
but simple explanations of the operations of various 
kinds of valves, valve motions, link motions, etc., there- 
by enabling the ordinary engineer to clearly understand 
the principles involved in their construction and use, 
and to plot_out their movements upon the drawing 
board. By Joshua Rose, M. E., author of “The Com- 
plete Practical Machinist.” Illustrated by 422 engrav- 
ings. In one volume, quarto, 320 pages. Price $6.00, free 
of postage to any address in the world. 


C2" An illustrated circular 8 pages, 4to, giving the con- 
tents of this remarkable book, will be sent free to any one 
who will furnish his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
S10 Walnut Street, Philadelphia, Pa., U. S.A. 


- -HASWELL’S 
Engineers 
Pocket-Book. 


NEW EDITION, 


Enlarged and Entirely Rewritten. 
FROM NEW ELECTROTYPE PLATES. 


Mechanics’ and Engineers’ Pocket-Book of Tables, Rules, 
and Formulas pertaining to Mechanics, Mathematics, 
and Physics, including Areas, Squares, Cubes, and 
Roots, &c., Logurithms, Steam and the Steam-Engine, 
Naval Architecture, Musonry, Steam Vessels, Mills, 
&c.; Times, Mortars, Cements, &c.; Orthography of 
Technical Words and Terms, &e., &c. Forty-fifth Edi- 
tion, Revised and Enlarged. By CHARLES H. HAS- 
WELL, Civil, Marine, and Mechanical Engineer, Mem- 
ber of American Society of Civil Engineers, Engineers’ 
Club of Philadelphia, N. Y., Academy of Sciences, Insti- 
tution of Naval Architects, England, &e. Pages xxx., 
902. 12mo, Leather, Pocket-Book Form, “4 $4.00 
Sent prepaid to any address on receipt of the price. Ad- 

dress 


MUNN & CO., 36! Broadway, New York. 
Our catalogue of books sent free to any address, 











SUF SHORT Whee Way i 
Address: The American Writing, 


Machine Co., Hartford, Conn.; 
New York Office, 237 Broadway, 


FOREIGN PATENTS. 
Their Cost Reduced. 


The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
‘arge proportion of our inventors patenting theirinyen- 
tions abroad : 

CANADA.—The cost of a patent in Canada is even 
less than the cost of a United States patent, and the 
former includes the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia,and Mani- 
toba. 

The number of our patentees who avail themselves of 
‘he cheap and easy method now offered for obtaining 
Jatents in Canada is very large, and is steadily increas- 

De- 

ENGLAND.—The new English law, which went into 
torce on Jan. Ist. 1885, enab'es parties to secure patents 
in Great Britain on very moderate terms. ABritish pa- 
tent includes England, Scotland, Wales, Ireland and the 
Channe! Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
invention is like'y to realize as much for the patentee 
in England as bis United States patent produces for 
him at hevae. and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.—Patents are also obtained 
on very reasonable terms in France, Belgium, Germany, 
Austria, Russia, Italy, Spuin (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies. 

An experience of FORTY years nas enabled the 

publishers of THe SCIENTIFIC AMERICAN to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of thetr clients promptly and proper- 
ly done and their interescs faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
information usefu! to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this office. 

MUNN & CO., Editors and Proprietors of THr ScI- 
ENTIFIC AMERICAN, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to cul! at their 
offices, 861 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mai! promptly 
answered. 

Address, 





MUNN & CO., 
Publishers and Patent Solicitors, 
361 Broadway, New York. 
BRANCH OFFICES: No. 622 and 624 F Street, Pacific 
Building, near 7th Street, Washington, D. C. 
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OTTO GAS ENCI 


GUARANTEED TO CONSUME 25 to 75 
PER CENT. LESS GAS THAN 


| sCHLEICHER SCHUMM™M &@ CO., 


ELTINC AND PACKING COMP’Y. 


The Oldest and Largest Manufacturers of the Original 


SOLID VULCAN ITE 
Fimmery 


All other kinds Imitations and Inferior. 
standard BELTING, PACKING, and HOSE, Address 


NEW TORE BELTING & PACHING CoO. 
15 Park Row, opp. Astor House, New York 
Branches: 308 Chestnut St., Phila., 167 Lake St., Chicago, 52 Summer St., Boston. 


Wheels. 


Our name is stamped in full upon al] our 


Y OTHER GAS ENGINE 
A Ni Per BRAKE-HOBSEPOWER 


PHILADELPHIA and CHICACO, 





THE CHEAPEST AND BEST! 


WoTo ENGRAVING. 


Fe 67 PARK PLACE, NEW YORK: 


SANITARY EXAMINATION OF DRINK- 
ing Water.—By Prof. E. R. Angell. The odor of water 
and how to detect it. Tests and their_app ications. 
Nitrates and Nitrites. Lead and iron. Test for lead. 
Tests for organic matter. A valuable paper. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT. No. 462. 
Price 10 cents. To be had at this office and from all 
newsdealers. 


ENGRAVING) FOR ALL ILLUSTRATIVE AND 
* ADVERTISING PURPOSES -. 











The only Real Treatise on the Subject. 


The Windmill as a Prime Mover. 


Comprehending everything of value relating to Wind- 
mills, their Use, Design, Construction, ete. With 
many fine illustrations. By A. R. WOLFF, M.E., Con- 
sulting Engineer. 8vo, cloth, eee ie he 3.00 
Mailed prepaid on the receipt of the price. Address 


MUNN & CO., 361 Broadway, New York. 
HEAT IN RELATION TO CHEMICAL 


Action. By Henry Allen. A review of some of the re- 
sults that have recently been obtained by experimenters 
in the branch of physics known as thermo-chemistry. 
Description of apparatus used by M. Berthelot in his 
calorimetric determinations. The fundamental princi- 
ples of thermo-chemistry explained. Decomposition of 
water by metals. Action of hydrochloric acid. Sul- 
phides. Nitric acid. Contained in SCIENTIFIC AMEKI- 
CAN SUPPLEMENT, No. 291. Price 10 cents. Tobe had 
t this office and from all newsdealers. 





Grescenr Steet Works. - 
ea escent. Se MILLER. METCALF & PARKIN 
Uy 


=z @ PRUCIBLE STEE 


22 2+ | escewr Speci. 
Wi |Géscenr§ 
136. First AVENUE, ‘=e 
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+= PITTSBURGH, P 


Ross.Wire. 


Bars. Sueets 


Sree Forcincs 


/ @uciete Gaon, 


Giteo Srrincs. 





APPLICATIONS with Testimonials, to fill the 
§ the Chair of Mechanics; 
Natural Philosophy; Drawing (Free Hand and Mechani- 
cal), and Mining Engineering; will be received by the 
Secretary of the Board of Trustees of the Virginia 
Agricultural and Mechanical College uptil July 27, 1586. 


Salary $1,550. 
Address PROF. W. H. GRAHAM, 


Secretary of Board Va. A. & M. College, Blacksburg, 
Montgomery Co., Virginia. 





File Card. For cleaning 
Files. Sent post paid on receipt 
of 15 cents. 
Steel Name Stamp. For mark. 
ing name on wood, metal, tools, etc. 1-16 
# ori-Sletters. 1-16is best size for Tools, 
Price 25 cts. per letter, post paid. 
Tracing or Copying Wheel, for tracing 
atterns on to wood or cloth, price 15 cts. 
ood Screw Boxes, for cutting wood 
screws and nuts. Price, to cut 1-4 inch 
$1.05 ; 3-8 $1.05; 1-2 $1.10; 5-8 $1.25; 3-4 
$1.40; 7-8 $1.60; I $1.70; 1 1-4 $2.35; 11-2 
= $3.00 post paid on receipt of price. 
Send 4 cts. for large illus. catalogue of tools, etc. The 
JOHN WILKINSON CO., 77 State Street, Chicago, Ll. 







SEND FOR CIRCULARS OF 


WHEGRENESS 


OcK BRE 


EartTY 
C4PA gle cONN 


fag “Aro 
ODS cn BON. 


DRY AIR REFRIGERATINGgMACHINE. 
Description of Hall’s improved horizontal dry air refrig- 
erator, designed to deliver about 10,000 cubie feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera- 
ture of 90° above to 50° below zero. With five figures. 
showing plan and side elevation of the apparatus. an 

diagrams illustrative of its performance. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 288. Price 
10 shee To be had aé this office and from all news- 
dealers. 
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and July 20th, 1880. to Mr. § 





ROCK BREAKERS AND ORE CRUSHERS. 


We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taining the invention described in Letters Patent. issued to Eli W. Blake June 15th. 1858, togeth- 
er with New AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May lth 
L. Marsden All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past twenty years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FARREL FOUNDRY AND MACHINE CO., Manufrs., Ansonia, Conn, 
COPELAND & BACON, Agents. New York. 





ICE. REFRIGERATING 


and Ventilating Machines 
Jarmans Patent. YORK 
MFG. CO., York, Pa. 





2to%H.P. 


CHhaRT3EHR’s 


GAS ENGINE. 


Warranted equal to any in 

) Power and Economy, and Superi- 
~ or to all in Simplicity and Com- 
pactness. Gives an Impulse at 
every Revolution. 


Engines and Pumps Combined. 


Williams & Orton Mfg. Co. 


STERLING, ILLS. 





P. O. Box 148. 





UNILATERAL HALLUCINATIONS.—A 


ae by Dr. W. A. Hammond, treating of the unilateral 

allucinations of sight and hearing. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 5:23. Price 

rm poles To be had at this ofiice and from all news- 
ealers. 


= New Catalogue of Valuable Papers 


contained in SCIENTIFIC AMinICAN SUPPLEMENT, sent 
free of charge to any address. 
MUNN & CO., 361 Broadway. N Y. 


CITY OF TORONTO, CANADA. 


TO CIVIL ENCINEERS. 


Applications will be received on or before twelve 

o’clock noon of FRIDAY, the 2d day of JULY, 1886, ad- 
dressed to the undersigned, from engineers of the high- 
est professional standing, to fill the office to be created 
in this our of “Commissioner of Public Works and 
Health,” who shall act as Consulting Engineer, and di- 
rect and supervise all matters pertaining to the various 
public works of the City at present under the considera- 
‘ion of the following Committees, viz.: Works, Water, 
Health, Property and Exhibition ; the present officers in 
charge of the several be |epricenr referred to, or of 
others to be appointed in their place, to act as his assist- 
ants in carrying on the various works of the city. 

The salary of the said Commissioner, to be determined 
by the Council, shall not exceed $6,000 per annum. 
He shall hold office during the pleasure of the Council. 
The remuneration, however, shall be fixed for a period 
of five years from the date of his appointment. 

The acceptance of any application to be entirely in the 
discretion of the Council, and the names of unsuccessful 
applicants will not be made poLs 

. M. DEFOR 


Chairman Executive Committee. 
Executive Committee Chamber. 
City Hall, Toronto, May, 1866. 














THE COPYING PAD.—HOW TO MAKE 


and how to use; with an engraving. Practical directione 
how to woe the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad; how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
438. Price 10 cents. For sale at this office and by all 


newsdealers in all parts of the country. 















eG =a AND FINE GRAY IRON ALSO STEEL 
ABLE 9 casrines From SPeciaL ERNS 


— / c\NE TINNING jass— PATLES GC 
MAS DEVLIN & C0, FFinasnines APANNKIG ayS 
: TH LEHIGH AVE. & AMERICAN ST. PHILA, eNO 








For 
Handling 
Send for 
Circulans. 
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| BORDEN, SELLECK & CO.,{ 


POLISHING FELTS. 


ALERED DOUGE, 
MANUFACTURER, 


122 East 13th Street, NEW YORK. 





SCIENTIFIC METHOD IN MECHAN- 


ica] Engineering.—A lecture by Prof. Coleman Sellers, 
showing what part that systematic, scientific method 
should play in the most ordinary mechanical occupa- 
tions. Contained in SCIENTIFIC AMERICAN SUPILE- 
MENT, No. 5:23. Price 10 cents. To be had this office 
and from all newsdealers. 


PULLEYS. 


Order from our “Special List.’ 


THE JOHN T. NOYE MFG Co., 
BUFFALO, N. Y. 








~ UOHN W.CAUGHEY eaten’ 
SPECIMENS, 
& PARTICUL- 
ARS (IT WHE 
-PaY You: 
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Mineral Lands Prospected. 
Artesian Wells Bored. Superior Stationary Hn- 
nes, specially adapted to Electric Light purposes. 
uilt by PA. DIAMOND DRILL Co., Birdsboro, Pa, 





A TREATISE ON 


STEAM BOILER INCRUSTATION 


and Methods for Preventing Corrosion and the Forma- 
tion of Scale, including Methods for Determining the 
Constituents and a Description of Dr. Clark’s Soap Test 
for Determining the Degree of Hardness of Water; the 
Effects of Rain, River, Well, and Sea Waters on Steam 
Boilers; Compounds and Apparatus for Purifying, Soft- 
rene, Heating, Filtering, Spraying, and Separating For- 
eign Matter with from Mine, River, Well, and other Wa- 
ters; Apparatus for Feeding Chemicals with the Water 
to Steam Boilers, and for Economizing in the Quantity 
of Water Consumed for Generating Steam in Places 
where the Supply of Water is Limited; Devices for Re- 
moving the Mud and Sediment and for Blowing off the 
Less Crystalline Substances and Salt from Steam Boil- 
ers; Including also a Description of Compounds for Soft- 
ening Incrustations and Methods Claimed as Preven- 
tives to the Incrustation and Corrosion of Land and 
Mar ne Steam Boilers; also a Complete List of all Amer- 
ican Patents Issued by the Government of the United 
States from 1790 to July 1, 1884, for Compounds and Me- 
chanical Devices for Purifying Water and for Prevent- 
ing the Incrustation of Steam Boilers. Lllustrated by 
sixty-five engravings. By Charles Thomas Davis, author 
of “A Practical Treatise on the Manufacture of Bricks, 
Tiles, Terra-Cotta,” etc. Price $2.00. 
A catalogue of books sent to all who will apply. 
Address MUNN & CO. 
361 Broadway, New York. 


ACETYLENE. — CHEMICAL COM- 
position, Properties, mode of preparation, with 2 en- 
avings of apparatus. Contained in SCIENTIFIC 
MERICAN SUPPLEMENT No. 496. Price l0cents. To 
be had at this office and from ail newsdealers. 


— 





HARRISON CONVEYOR! 
Grain, Coal, Sand, Clay, Tan B=rk, Cinders, Ores, Seeds, &c. 


Sole 
Manu’?ers, 


$Chicago, Ill, 








NOVELTY ELECTRIC CO. 


Agents for Ball System of Electric Lighting. Bsti- 
mate for every description of Electric Work. 


Store and Factory, 5th and Locust Sts., Philadelphia. 


STABLES. — A 








CONSTRUCTION OF 


paves by A. W. Wright, describing a model stable just 
nished for the North Chicago City Railway. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT. No. 463. 


To be had at this office and from all 


WRITER. 


Price 10 cents. 
newsdealers. 


THE HALL TYPE 














Is the best in the market. Extremely Portable. Weighs 
only 7 pounds. 


—=——= PRICE $A0.——- 
No Inked Ribbon; 








Interchangeable Rubber Type; 


| Perfect manifolding; 15 styles of type in English; also 


Greek, German, Italian, Norwegian, Swedish, French, 
Spanish, Russian, &c.; descriptive pamphlet free. 


Address Hall Type Writer Co., Salem, Mass. 


re a = 

THE REASONING FACULTY OF ANI. 
mals.—By Joseph F. James. Aninteresting paper, in 
which the author contends that instincts ip animals are 
not of divine origin, but come into existence in obedi- 
ence to natural laws, and in many cases ought to rank 
with the reason of man. Contained in SCIENTIFIC AME- 
RICAN SUPPLEMENT, No. 298. Price 10 cents. To be 
had at this office and from all newsdealers. 


WORKSHOP PECEIPTS. 


For the use of Manufacturers, Mechanies, and Scien- 
tific Amateurs. The best late collection published of 
such a wide variety of information. 

FIRST SERIES.—Bookbinding; Candles; Drawing; 
Electro-Metallurgy ; Engraving; Gilding; Japans; Pho- 
tography; Pottery; Varnishing, ete. 450 pages. with 
illustrations, 4 ‘ ¢ ° < ¢ é 82.00 

SECOND SERIES.—Industrial Chemistry; Cements and 
Lutes; Contectionery, Essences, und Extracts; Dyeing, 
Staining, and Coloring; Gelatine, Glue, and Size; Inks: 
Paper and Paper Making; Pigments, Paint, und Paint- 
ing, ete., Oh ae: Brn as: See 82.00 

THIRD SERTES.—Alloys, Electrics, Enamels and Glazes, 
Glass, Gold, Iron, and Steel, Lacquers and Lacquering, 
Lead, Lubricants, Mercury, Nickel, Silver, Tin, Vana- 
dium, Zine, etc. 480 pages. 183 illustrations, 2.00 

FOURTH SERIES.—W aterprooting; Packing and Stor- 
ing; Embalming and Preserving; Leather Polishes; 
Cooling Air and Water; Pumps and Siphons; Desic- 
eating; Distilling; Emulsifying; Evaporating; Filter- 
ing; Percolating and Macerating; Electrotyping; Ste- 
reotyping; Bookbinding; Straw-plaiting; Musical In- 
struments; Clock and Watch Mending; Photography, 
ete. . . . ° ° : ° ° . ° . J 








we 


(> Send for our complete Catalogue of books, free to 
any address. 


(= In ordering single volumes, be particular to men- 
tion the “ series’ wanted. 


Sent postpaid by MUNN & CO.,361 Broadway, 
New York, on receipt of price. 








. = 
EDUCATION OF THE AMERICAN 
Citizen.—A lecture by l’rof. R. H. Thurston on the 
theme: ‘“* How may we best aid in those mighty social 
movements and those tremendous politicul changes 
which mark the mighty progress of the race toward a 
better and « more prosperous future?”’ pF paler in 
rice 
To be had at this office and from all news- 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 5°24. 
10 cents. 
deulers. 








WITILERBY, RUGG & RICHARDSON. Manufacturers 
of Patent \\ood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & (0.. Worcester, Mass. Send for Catalogue. 


THE VACUUM AUTOMATIC BRAKE,— 


Full description of the apparatus, illustrated with 10 
figures. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 5:23. Price 10 cents. Tobe had at this 
office and from ail newedealers. 


FRICTION CLUTCH 
Pulleysand Cut-off Couplings. 


JAS. HUNTER & SON, North Adams, Mass. 


AMERICAN STEAM BOILER INSURANCE CO., 
45 Wil! am Street. New York, 
Write for Speci | Blanket Form No. 99; gives complete 
protection to property, and pays $5,000 for a life and $50 
weekly for six wiunths for injury. 


BARREL, KEG, 


Hogshead, 
AND 
STAVE MACHINERY. 


Over 50 varieties manu- 
factured by 


Truss Hoop Driving, E. & B. Holmes, 
BUFFALO, N. Y. 




















Type setting, etc., easy 
by printed directions. For 


business or home use 
e yor money making. For old 
° or young. Send 2 stamps 


—_—& tor catalogue of presses, 
type, cards paper etc, 

to factorv. 

KELSEY & CO., 
Meriden Conn, 


Card Press, #8. &) 
Circular Size, 34 
#8. Newspaper 
Size, $44. 


CET THE BEST AND CHEAPEST 


N@mark 















CINCINNATI. 0. 
SOLE AGENTS UNITED STATES 
JT.A,. FAY & CO,, 
(Cincinnati, Ohio, U. 8. A.) 

Exclusive Agents and Importers forthe United States 


=a CHLEBRATED 
PERIN BAND SAW BLADES, 


Warranted superior toall others in quality. finish, 
uniformity of temper, and general durability. 
One Perin Saw outwears three ordinary saws. 
Manufacturers of Planing Machines and 
other Patent Wood Working Machinery. 





vi 


Scientific American, Architects and Builders Edition, 


Jury, 1886, 








DModvertisements. 


THE SCIENTIFIC AMERICAN, 
ARCHITECTS AND BUILDERS EDITION, 


PUBLISHED MONTHLY. $1.50A YEAR. 





Has the largest circulation of any architectural news 
paper in the world. Rates of advertising very low. 
Address MUNN & CO., PuBLisHERs, 
361 Broadway, New York. 


- 
To Business Men. 

The value of the SCIENTIFIC AMERICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMERICAN. And do not 
let the advertising agent intiuence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in which you decide it is 
for your interest to advertise. Thisis frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of firet column of this page, or ad- 
cress 





MUNN & CO., Publishers, 


361 Brondway, New York. 








FELT, 


FIRE AND WatTER-PROOP BUILDING 
EINGS, BoILER 


Frre-Proor Paints, STEAM Pac 
5 COVERINGS, ETC, 


Samples and descriptive Price List free by mail, 
H. W. JOHNS M’F’G C0., 87 MAIDEN LANE, N.Y. 
CHICAGO. PHILADELPHIA. LONDON. 





ON SEWAGE DISPOSAL—BY PROF. 
Ii. Robinson. Sewage disposal on land. Sewage dis- 
posal by chemical treatment. Sewage disposal by dis- 
charge into river or sea. Contained in SCTENTIFIC 
AMERICAN SUPPLEMENT, No. 467. Price 10 cents. To 
be had at this office and from all newsdealers. 


LIGHTNING RODS.—DESCRIPTION OF 


of the arrangement adopted by Mr. Melsens for pro- 
tecting the Brussels Hotel de Ville against lightning. 
With 6 figures. Contained in SCIuNTIFIC AMERICAN 
SUPPL'MENT, No. 525 Price 10 cents. To be had at 





this office and from all newsdealers. 





[NERS & MANUFA 
nguyen. THASBEST 
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WIRE-ROPE STREET RAILWAYS OF 
San Francisco, Cal—By A. 8. Hallidie, M.E. Descrip- 
)on, by the inventor, of a system of street railwa: 
1.0w in successful operatior in San Francisco, and whic 
is specially adapted for use in cases where steam loco- 
motives are not permitted, or where the streets are so 
steep as to make the use of horses difficult or impossible. 
With 13 illustrations, showing passenger carand dummy, 
with grirping attachment and side section of tube’; 
view of cars and track; section through dummy and 
roadbed; various views of grip; sections of tubes, pul- 
leys, grips, etc. Contained in ScIuNTIFIC AMERICAN 
SUPPLEMINT, No. 298. Price 10 cents. To be had 
at this office and from all newsdealers. 





CLARK’S DRYING, VENTI- 
LATING and EXHAUST 
FANS. 


~ Cheapest. Most Effective. 
Price List Free. 
GEO. P. CLARK, 
Windsor Locks, Conn. (Box I.) 


BOSTON SEWAGE WORKS.—A FULL 


description of the system, accumpanied with a map 

showing the general arrangement, and discharge into 

the harbor, and with 26 engravings. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 5:24. Price 
ocuns. To be had at this office and from all news- 
eaters. 











wit. A. HBAHRHUAIS, 
Providence, B. 1. (Vuark St.) Six minutes’ walk West fromstation. 
Original and Only Builder of the 
HARRIS-CORLISS ENCINE, 
With Harris’ Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer’s and Steam User’s 
Manual. By J.W.HIIl,M.E. Price $1.25. 


MENTION THIS PAPER. 





PATENTS. 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty one years’ 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments. and Reports 
on Intringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining fullinformation about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 


MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 


BRANCH OFFICES.—No. 622 and 624 F Street, Pa- 
olfic Building, near 7th Street, Washington, D. C, 












_ State for what purpose wanted and send for 

















71 John St., New York. 





PATENT 
JACKET KETTLES, 


Plain or Porcelain Lined. Tested to 100 Ib. 
/4\ pressure. Send for Lists. 
"\) HAND, BURR & CO., 

614 and 616 Market St., Philadelphia, Pa. 








COLORS RED AND BROWN, 
For painting ROOFS, k ACTORY and FARM BOLE 
INGS. FENCES, IRON WORK, EXPOSED BRI 
WALLS, &c. Made of Pure Linseed Oil and highest 


ide. Send for Circular. Address 
grades of Iron Oxide. en Ub wat ART. 


74 Cortlandt Street, New York. 
READY ROOFING, for new roofs. 


SWI. 





STEEL WIRE © 


234 w.29.ST. E' 








VENTILATION.—GREAT IMPORT- 
ance of ventilation. The vitiation of air that is constant- 
ly going on in inhabited places, exhaustion of oxygen 
by gas, candles and iamps. Ventilation by natmral and 
artificial means. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 5°25. Price 10 cents. To be had at 
this office and from ail newsdeulers. 


T&SLACK BARREL MAC ny 
Ich" ASPECIA TELMACHINERY 


ay, JOHN GREENWOOD &CO. 
ft ROCHESTER N.Y. 












MENTAL CONTAGION IN INEBRIE- 
Wy an interesting psychological study.—By T. D. 
Crothers, M.D. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 474. Price 10 cents. To be had at 
this office and from all newsdealers. The same number 
contains a paper by T. L. Wright. M.D., on The Property 
of Alcohol which Allures the Neurotic to Drink. 


@ 2 THE BEST STEAM PUMP. 





Van Duzen’s Patent Steam Pump. 
in i Incomparable in cheapness and effi- 
ciency. Needs no care or skill; cannot 
| get out of order; has no moving parts. 
\ A Superior Fire Pump. 
ti Instantaneous and powerful, ever ready. 
Available, wherever steam pressure can 
be had. for pumping any kind of liquid 
(hot, cold, sandy, impure, etc.). Wemake 
ten sizes, pg from $7 to $75. Capaci- 
ties from 100 to 20.000 gallons per hour. 
for Catalogue 
Cincinnati, O. 







of ** Pumps.” Van Duzen & Tift, 


A FAIR OF FER. 


If you will puta JENKINS BROS, VALVE on the worst place you can find, where you 
cannot keep other Valves tight, and if it is not. perfectly tight or doesnot hold Steam, Oils, Acids, 
or other fluids longer than any other Valve, you may return it, and your money will be refunded 


To avoid imposition, see that valves are stamped ** Jenkins Bros.” 


JENKINS BROS., 


13 so. Fourth St., Phila. 


79 Kilby St., Boston. 
THE IMPROVED 


Rider Hot Air Pumping Engine 
For City or Country Residences, 
Burns Coal, Wood, or Gas. Safe, Simple’ 
Durable. 3,000inuse. Send for 
lustrated Catalogue “A. 


SAYER & 60,, 37 Dey St, New York. 
MACHINERY AND EDUCATION.—A 


lecture by Dr. R. W. Raymond, pointing out some inter- 
esting analogies between the evoluti yn illustratedin the 
growth of natural forms in the visible world and the 
deveiopment and adaptation of the human mind and 
thought, as modified by environment and education. 
Contained in SCLENTIFIC AMERICAN SUPPLEMENT, No. 
525. Price 10 cents. To be had at this officeand from 
ail newsdealers. 














THE CONVERSION OF HEAT INTO 


useful work.—A series of interesting lectures by Wm. 
Anderson, M. Inst. C.E., presenting the modern views 
connected with the conversion of heat into useful 
work. I. Laws of motion, the principles of work and 
energy, and the laws of impact. If. Theories ¢f oscilla- 
tion and vibration. [II. Properties of gases and vapors. 
IV. Transfer of the invisib.e molecular motion of heat, 
and its change into the coarser and apparent motion of 
mechanical work. V. How the waste of heat in furnaces 
is prevented by the Siemens regenerator. ‘he principle 
further illustrated. Cowper sioves. The gun as 9, con- 
verter of heat. VI. Heat engines proper. Illustrated 
with 53 engravings. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENTS, Nos. 498. 499, 500, 501,502,503. 
Price 10 cents each, or 60 cents for the series. To be 
had at this office and from all newsdealers. 





a UEATHER BELTING 
g best and most reliable Belt 
ever introduced. Made by 


St., New York; 416 
treet, Boston. 








alent Riveled Monarch Rubber Belting, 


BEST IW TEL VW ORLD. 


Specially adapted for PAPER MILLS, SAW MILLS, 
and THRESHING MACHINES, 


THE GUTTA PERCHA AND RUBBER MFG. CO., 


New York, Chicago, San Francisco, Toronto. 





SWIMMING.—DESCRIPTION OF THE 


method of teaching smimming employed in France; 
with 6 illustrations. Contained in SCIENYIFIC AMERI- 
CAN SUPPLEMENT, No. 46:2. Price 10 cents. To be 
had at this office and from all newsdealers. 


VAPORATING FRUIT 


Full treatise on improved methods, yields, profits 
i prices FREE. ICAN MECC 
"Bex i: AMERICAN Mbono ba. 


THE CURTIS 
RETURN 


STHIAM TRAP- 


For returning steam condensed un- 
der pressure automatically into the 
boiler, whether taken from above or 
below the boiler lever, without loss 
or waste. Manufactured by 


Sa THE CURTIS REGULATOR CO,, 


BOSTON, MASS. 
Send for Circular No. 19. 



















BAW Rt 

\ COMPACT HOMOGEN 
‘ — = ASBESTOR Seo 
SIZE) \Y-dEWELERS CHEMISTS MINERALOGISTS 


z OX V7 yor ASBESTOS ccs o- Au xinvs 
PRICE 30d 
Vi FuleVO'T? £ LAKReUP. JP CHALMERS= SrencE Co. 


UNOER- HEAT, —— FOOTer EAST 8= ST. N.Y — 





VOLNEY W. MASON & CO.. 
FRICTION PULLEYS CLUTCHES and ELEVATORS 


PROVIDENCE, R, I. 


Columbia Bicycles and Tricycles, 


MANY IMPROVEMENTS 
FOR 1886. 









, 


Z 





New Spring Catalogue Sent Free, 
The POPE MPG. CO.,597 Washington St., Boston 


Branch Houses: 12 Warren &t., New 
York; 115 Wabash Ave., Chicago. 





PERFUMES.—A PAPER BY JACOB 


Jesson, describing various articles used in perfumery, 
and the mode of breparing essences therefrom, stating 
the amount aid cost of material required, and givin 
over thirty .ormutas for handkerchief extracts, wit 
the cost 01 vach. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 472. Price 10 cents. Tobe had at 
this office and from all newsdealers. 





Barnes’ Foot-Power Machinery, 


Complete outfits for Actual Worksnop 
Business. Read what a customer says: 
“Considering its capacity and the ac- 
curateness of your No. 4 Lathe, I do 
not see how it can be produced at such 
low cost. The velocipede foot-power 
is simply elegant. I can turn steadily 
for a whole pr and at night feel as 
little tired as if I had been walking 
around.” Descriptive Catalogue and 
Price List Free. W. F. & JOHN BARNES 
Co, Address 1909 Main St., Rockford, 1. 
or Phonetic 


PHONOCRAPH Short Hand. 


Works for self-instruction, by Benn Pitman and Jerome 

B. Howard, for sale by all book-sellers. Catalogue, al- 

phabet and illustrations sent tree. Address, ‘ 
PHONOGRAPHIC INSTITUTE, Cincinnati, O. 














ARNE : 


Se SEND FOR 
RASS: 25 SSSR NAL 
COPPER TUBES, 
SEETBRASS BRASONIRE 


Mention this paper. 
sent on application to 


| DRAWING WM. ‘I. COMSTOCK 
INSTRUMENTS.!  °4*s.r4¢°:, 


MODERN PALEONTOLOGY, ITS PRE- 
sent Condition and Future Task.—By Prof. Carl Vogt. 
An interesting paper, in which the author passes in 
review the beings that lived in earlier times, and points 
out ane Prober method of studying them at the present 
day, and that, too, in a manner essentially different from 
the one usually followed, inasmuch as he tries to prove 
the relation between the extinct avEne and the modern 
representatives of the organic world, which he claims 
can be proved by generation and descent without calling 
in the intervention of a special power of creation exist- 
ing separate from the organisms. A powerful argument 
in favor of the doctrine of evolution. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 249 and 
250. Price 10 cents each, To be had at this office and 
from all newsdealers, 









Lilustrated catalogue 





HYDRAULIC FLANGED HEADS, 


OF IRON or STEEL, ror BOILER anp TANK MAKERS, 
Unequaled for Strength and Uniformity. 


THE DICKSON MANUFACTURING GO. 


SCRANTON, PA. 


96 Lake Street, Chicago, 


57 Uliver Street, Boston. 


112 Liberty street, New York. 











TYE AMERICAN BOLL TELEPHONE CL 


95 MILK ST., BOSTON, MASS. 





This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it orits licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 





STEAM CATAMARAN MAY BAR- 


rett.—Plans and specificationn of the catamaran May 
Barret], a family cruising boat built for use on rivers 
and lakes. Construction of hulls deck beams. muin 
deck, upper works, engine and boiler, wheel. With 10 
figures. Cotanined in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 47:2, Price 10 cents. To be had at this 
office and from all newsdealers. 





Telegraph and Electrical 


Medical Batteries, Inventors’ Models, Experi- 

Inental Work, and fine brass castings. Send for 

catalogue C. E. JONES & BRO. Cincianati, O. 
duis impcertant to us that you mention this paper. 








OF THE 


Srientitic American 
The Most Peneies Selenide Bares in the World, 





Only $3.00a Year, including Postage. Weekly 


52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is publisted weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inyentions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegrapby, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, ete. 

All Classes of Readers find in the SclENTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present itin an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive ot knowledge and progress in 
every community where it circulates, 

Terms of Subscription.—One copy of the ScrENn- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 


Clubs.—One extra copy of the SCIENTIFIC AMERI- 
CAN will be supplied gratis for every club of fine subscribers 
at $3.00 each; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


able to 
INVERN Sane ze 
36! Broadway New York. 





THE 


Scientific American Supplement. 


This is a separate and distinct publication from 
TH SCIENTIFIC AMERICAN, but is uniform therewith 
in size,every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all-the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light, Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and ullied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SuPpPL“uMENT for the United States and 
Canida, $5.00 a year, or one copy of the SctENTIFIC AM- 
“ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order, express money order, or check, 

MUNN & Co., 361 Brondway, N. Y., 
Publishers SCIENTIFIC AMERICAN, 

To Foreign Subscribers.—Under the facilities of 
the Postal Union, the Sc1ENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan. Brazil, 
Mexico, and all States of Central and South America, 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes pcstage, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 


PRINTING INKS, 


HE ‘Scientific American” is printed with CHAS, 
ENEU JOHNSON & CO.’S INK. Tenth and Lom 
bard Sts,, Phila, and 47 Rose St., opp. Duane 8t,, N. Y. 





JuLy, 1886. 


Srientitic American, Architects and Builders Edition, 











The Latest Improvement 


TRACTION ENGINES 


The only Engines where the power is_ practically and 
successfully applied to the four truck wheels. Exceeds 
all other Traction Engines in pulling and steering through 
mud holes, sand, or any soft or uneven ground, or on any 
road. Is the result accumulated from a third of a 
century of study and practical experience in the manu- 
facture of 


Portable, Agricultural, & Stationary Steam Engines, 


With determined policy to build only the BEST MACHIN- 
ERY from the BEST MATERIALS, and in the BEST 
MANNER OF CONSTRUCTION, and with continued im- 
provements, have attained the HIGHEST STANDARD in 
excellence of workmanship, simplicity of design, and 
capacity of power. 

In addition to our STANDARD ENGINES we now offer 
the first ROAD ENGINE which has the Traction Power 
practically and efficiently applied to the four truck 
wheels, and while so applied to each wheel independ- 
ently, the forward axle is under full control of the steer- 
ing apparatus. 

Descriptive catalogue will be sent on application. 


WOOD, TABER & MORSE, 
Eaton, Madison Co., N.Y. 


NICKEL PLATING 


& POLISHING MATERIALS. 


ZUCKER 8& LEVETT 


CHEMICAL C2 NEW YORKUS.A. 


NICKEL & 
ELECTRO PLATING 


OUTFITS, 
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F THE BRIDGEPORT WOOD FINISHING CO 


G.M. BREINIG. AGENT, PRINctPaL Fite Ay mawuractor NEW MILFORD,CONn. <I 
EW YORK BUSINESS QFFICE,96-98 MAIDEN LANE. MANUFACTURERS OF 
_ WHEELERS PATENT WOOD FULLER. 


y, 
PS BREINICS LITHOGEN SILIGATE PAINT: 
LITHOGEN PRIMER, WOOD STAINS 

c SILEX FLINTAND FELDSPAR. 














LOVEGROVE & 00.1f maa, 
PHILADELPHIA, PA, COMMON SENS 


Builders of 


ENGINES 


AND 


BOILERS. 


Most reliable engine made. 


E CHAIRS, SETTEES, 
And Rockers. Strong, durable, 
and comfortable. No light, 
trashy stuff, but good, honest, 
home comforts. Special dis- 
count to elergymen. Send 
stamp for catalogue to F. A. 
SINCLAIR, Mottville, Onon- 
daga Co., New York. 

1 hereby caution all pepnons 
before buying to see that my 
name is stamped On the chair. 

ff the chair is not so stamped 





4 to 60 Horse Power. 
Reasonable prices. 








CHING MACHINES 


it is an imitation. 
DEAR SIR: Your rocker is richly worth all it cost me. 
By the comfort of your chairs, you make yourself bene- 
factor of old men. GEORGE BANCROFT. 
NEWPORT, July 18, 1878, 


PLANING AND MAT 


; ir ih FNyi 


SUPPLIES FROM 
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8 

2 ~ HYDRANT PRESSURE 
Sh | | the cheapest power known, 
= | Invaluable for blowing 
9 } Church Organs, running 
Fa at i Printing Presses, Sewing 
Be! i Machines _in Households, 


Turning Lathes, Seroll 
Saws, Grindstones, Coffee 
| Mills, Sausage Machines, 
| Feed Cutters, Electric 
Lights, Elevators, etc. It 
needs littie room, no tiring 
up, fuel. ashes, repairs, en- 
| sineer. explosion, or delay, 
|} no extra insurance, no coal 
bills. Is noiseless, neat, 
compact. steady ; will work 
at any pressure of water 
above 15 lb.; at 40 lb. pres- 
sure has 4-horse power, and 
capacity up to 10-horse 
Send for circular to 


AN “98 43.10017T 60T puw 
‘00 ¥ SUADOU “d ‘DO 


Special Machines for Car Work, and the latest 1mproved 
ood Working Machinery of ail kinds. 





BURNHAM 


SELF-OILING 


Antomatic Steam 


ENGINE 


Patented Feb. 23, 1886. 














Prices from $15 to $300. 
THE BACKUS WATER MOTO< CO., Newark, N. J. 





power. 





————. Cash or Deed Boxes, 13 sizes. Best Tin 
Goods. Secured by the ‘‘Ohampion ” Keyless 

UL Lock. Sample sent on receipt of price. Kor 
Illus, List, send 2c. stp. to MILLER LOCK Co., Phila., Pa. 








Catalogue sent free by 
Buroham Engine Co., 
YORK, PA. 








The Hercules sells on its mer- 
its. Whoever tries, buys it. Send 
us a trial order. 


THE 








GOLD MEDAL, PARIS, 1878, 
BAKER’S 


Breakfast Cocoa. 


Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal, costing less than one cent a@ 
cup. It is delicious, nourishing, 
strengthening, easily digested, and 
jj admirably adapted for invalids as 
well as for persons in health. 

" Sold by Grocers everywhere. 


W. BAKER & CQ., Dorchester, Mass, 
SHIELDS & BROWN 


Manufacturers and Sule Proprietors of 
B 



















For BOILERS and STEAM PIPES 
Reduces Condensation of Steam. 
FOR GAS AND WATER PIPES. 
Prevents Sweating and Freezing. 
The Best Non-Conductor of Heat and Cold inthe World 
Send for illustrated descriptive Circular, and name this paper. 
{43 Worth Street, New York. 
78 and 80 Lake Street, Chicago. 





‘an 


Sone 


AND MILL FURNISHINGS, 
UTICA, N. Y¥., U.S. A. 


MUNSON'S PORTABLE MILLS, 
MANUFACTURED BY MUNSON BROTHERS, 








Andrews’ Office & Bank Desks 


The finest work in the U.8.; kiln 
dried lumber. All work guaranteed. 
OPERA CHAIRS, School Desks, Globes. 


A.H. Andrews & Co, 195 Wabash-ay. Chi. 






19 Bond-st. New Y. 





Save postage by using Wea- 
ver Metal Mailing Boxes and 
Envelopes, Book Corner Pro- 
. tectors, metal, paper cover- 
: For sending merchan- 
-dise of every description 
through the U.S. and For- 
eign mails. Officially approv- 
= edby P.O. Dept. Cheapest, 
lightest, strongest. No lids. 
No strings. 50,000 sizes. Send 
= 10cts. for samples and in for- 

eT =— mation to The Weaver Mail- 
ing Envelope & Box Co., 315 Race St., Philadelphia. A, 
De 0. ROSSITER, Sole Lessee. Agents wanted, 





MADE ONLY BY 


PAGE BELTINGCO., 


CONCORD, N. H. 

S & Branches: Boston, New York 
ES St. Louis, Chicago, Cincinnati, 

ll 


RAILWAY AND STEAM FITTERS’ SUPPLIES 
Rue’s Little Giant Injector. 
SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN S. URQUHART, 46 Cortlandt St., N. Y. 











od Kansas City, and Richmond, Va. 
Send for descriptive circular. 


GAS ENGINES. 


Best 1n principle, workmanship, and materials. 
An unequaled small Motor adapted to all uses. 
When the motor is not at work, the expense of running it ceases. 
Simple, Safe, Economical, Darable: No extra insurance. 
Four sizes: 1 H. P., 1g P., 1 man power, and Dental Engine. 
These Engines are especially suited for Gasoline Gas for country use. 
G2" Send for Illustrated Uatalogue. 
Cco., 


ECONOMIC MOTOR 
NEW YORK. 


Office and Salesrooms, 9 CORTLANDT ST., 
Wanted 50,000 Suwyers and 


Ss AWS Lumbermen to send us their SA Ww S 


full address for a copy of Emerson’s [7 Book 
of SAWs. Weare first to introduce NATUR- 

















INGERSOLL ROCK DRILL coO., 
10 PARK PLACE, NEW YORK. 
Improved ‘‘Eclipse”’ 


AL GAS for heating and tempering Saws 

with wonderful effect upon improving their RoOcH DHRiILLES, 
W cuaiity oth ecaen enabling us to reduce For Mining, Tunneling, Shaft- 

prices. Address _ Sinking, Quarrying, Submarine 
Ss EMERSON, SMITH & CO. (Ltd.), Ss drilling, and for all kinds of rock ex- 


Beaver Falls, Pa. cavation. 

es “Straight Line” Arr COMPRESS- 
=| ORS, Boilers, Steam and Horse Power 

Hoists, KMlectrie Blasting Batteries 

and General Mining Machinery. 

— Send for full descriptive Catalogue. 


STEAM ENGINES, 


Horizontal and Vertical. 








Ce 





“HARTFORD, CONN. 


BEFORE YOU BUY A BICYCLE 
CUMP, 


Dredging Machinery, 
= Flour, Powder, Slate and 
E Flint Mill Machinery, Tur- 
bine Water Wheels. 








Of any kind, send stamp to A. W. 















eet Dayton, Ohio, for large Illustrated lricd York Mfg Co., York, Pa, U.S. A. 
ZI We List of NEw and SECOND-HAND MACHINES. 

ees Sevond-hand BICYCLES taken in exchange. 

BICYCLES Repaired and Nicke! Plated. AQ | J A P UR A 





BY NATURE'S PROCESSES 


Turbid Water Made Clean. 


Matter in Suspension 
mand ORGANIC and 
Semi-sSoluble Ele- 
ments removed, 


Hard Water Made Soft. 





ENGINES 


AND 
BOILERS 


of all sizes. 


Write for Circular and tell us what you want. 
B. W. PAYNE & SON, Drawer 1004, Elmira, N. Y. 
New York Office: 107 Liberty Street. 
Eastern Agents, HILL, CLARKE & CO., Boston, Mass. 
Our patented Vertical Boiler will not prime. No dan- 
ger ot burning tlues. 





and Private Houses Sup- 
plied and Results 
Guaranteed. 
Seale in Boilers Avoided. 















































MF city will give the people 
PERFECT WATER for all 
= time. 

Send jor Circulars and Estimates. 
































aE NEWARK FILTERING (€0., NEWARK, N. J. 
2a2 

ons = HA 

Af ¢ ) | ee A PLAIN BRACE, A RATCHET BRACE, 
PAS. MAK SG eRTRTS 

Cee THe GENIUNE SR Be A DRILL BRACE, ALL IN ONE. 
ase es Ce eS Fe Material, Style, Finish, Durability, in 
g3a A : all respects this Brace is warranted to be 
aes the best in any market. Sent by mail, 
a postage paid by us on receipt of $3.00. 
z Most Hardware dealers will furnish it at 
[=| - : SSE 2 pric / ERS F! IC 
me PERFECT SCREWS ATA SINGLE. CU the same price. MILLERS FALLS CO. 





Wiley & [ussell Mfz. Co., Greenfield, Mass. No. 74 Chamber St., New York. 


HOISTING ENGINES “ree 


LIDGERWOOD MANUFACTURING CO., 96 LIBERTY STREET, NEW YORK. 


,PIPE COVERINGS 


Made entirely of ASBESTOS, 


Absolutely Fire Proof. 


BRAIDEv PACKING, MiLL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES. 
CHALMEHRS-SPPENCEH CO. FOOT HE. 8TE sTt., IN. We 





and Boilers for every possible 
uty. 















































Cities, Towns, Mills, Hotels, | 


‘l'wo per cent. added to the | 
Annual Water Rates in any | 








NSURA NCE (3-HARTFORD Cow. 


LOSSES PAID IN 67 YEARS.$58,750.000] 
The Largest and Strongest Company. 


J HENDEE, Paes'r, $5 Resi Sect Sect'y 












Bibb’s Celebrated Originay a 


BALTIMORE 
FIRE-PLACE HEATERS, 
To warm upper and lower rooms, 







B.C. BIBB & SON 
Foundry Office and Salesrooms, 
89 and 41 Light Street, 
Baltimore, Md. 
MARBLEIZED SLATE MANTELS, 
92" Send for Circulars. 


EPPS’S 


CRATEFUL—COMFORTINC. 























Perfect Small Steam Yachts. No smoke or noise, sim- 
ple, safe; fuel, water gas; 3 cylinder engines. Send 
stamp for either yacht or boat catalogue. 

THOMAS KANE & CO., Racine, Wis., Chicago, IIL 









Lhe undersigned, sole agents for the above machine 


for 


ELECTROPLATING AND ELECTROTYPING, 


refer to all the principal Stove Manufacturers, Nickel 
and Silver Platers in the country. Over 1,500 now in use. 
Are also manufacturers of Pure Nickel Anodes, 
Nickel Salts, Polishing Compositions of all kinds, 
| and every variety of supplies for Nickel, Silver, and 
| Gold Plating; also, Bronze and Brass Solutions.. Com- 
plete outfits for plating. Estimates and catalogues fur- 
nished uvon anplicstion. 


~ HANSON VANWINKLE & Co. 
SOLE AGENTS NEWARK, N. J. 
New York Office, 9:2 and 94 Liberty St. 


ICROSCOPE 


graphic Outfits for. Amateurs, Opera Glasses, &c. 
W.H.WALMSLEY & CO.successors to R.& J- 
Beck, Philadelphia. Illus, Price List free to any address. 












Telescopes, Spectacles, Barome- 
ters, Thermometers, Photo- 





Punching Presses ¢€1) 
DIES AND OTHER TOOLS’ EAR 


For the manufacture of all kinds of 
SHEET METAL Coops, 
DROP FORCGINGS, 4c,. 


Stiles & Parker Press Cog 


Middletown, Conn. = 
Branch Office and Factory, 59 Duane Street, New York. 









Transmission of Power. 
Suspension Bridges. 
Tramwnys, 

and other applications of 

<_< 2 ‘ 


a 













Trenton Iro 
WORKS and OFFICE, TRENTON, N. J. 
New York Office—Cooprer, HEWITT & Co., 17 Burling 





Slip. Philadelphia Office—21 North Fourth Street. Chi- 


ago Officce—li6 Lake Street. 


A New Drill Chuck. 
THE HARTFORD. 

No. 1 holds 0 to 4in. Price, $7.00. 
No. 2 holds 0 to in. Price, $8.00. 
te It cannot be excelled. Address 
THE CUSHMAN CHUCK CO., 
Hartford, Conn, 

Or any dealer in machinists’ Tools. 


















Address JOHN A. ROEBLING’S SONS. Manufactur- 
ers, Trenton, N. J., or 117 Libert y Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 


The Waterhouse System 


OF 


ARC LIGHTING, 


Can be operated on 
Slow Speed Engines at 
aminimum Expense of 
Power, producing a 
light so Steady and Bril- 
liant that by it the finest 
work can be performed. 
The objections to Are 
Lights tor factory light- 
ing entirely overcome. 

s Much more economical 
than incandescent lights. Send tor catalogue. 


The Waterhouse blectric Mfg. Go, Harford, Coun, 


The Henry Dibblee Co., 
Mantels, Grates, and Tiles. 











General Agency 


LOWS ART TILES, MAW’S ENGLISH TILES, 


Jackson’s Heating and Ventilating Grate, ‘* Peer- 
less”? Shaking and Dumping Grate, Stable 
Fittings und Weather Vanes. 
CHICAGO, 


266 and 268 Wabash Ave., 























Band Saws. 
















After m 
facture of 






Wes 
their address in fu 








Band Saws. 


DAMASCUS TEMPERED BY NATURAL GAS 
HEAT, SUPERIOR TOUGHNESS. 


than ten years’ ex 
and Saws, we have discovered a new process 
of Tempering and Straightening all at one opera- 
tion. This process insures absolute perfection. 
cially request all users of Band Saws to send us 
1, and also a description of the sizes of 
saws used, and we will, by return mail, quote them special 
prices, and also sendthem our pamphlet on the Band Saw, 
which contains much valuable information for all users of 


Band Saws. 








rience in the manu- 






























































The Superior Quality of our Band Saws, All Tempered, Straight- 


ened, 


and Trued at one operation, which we have patented, makes 


them so perfect that our SALES HAVE MORE THAN TREBLED IN THE 
PAST YEAR. Our largest and best customers prefer them to the 


best imported saws. 


t=" WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS. 





NATURAL CAS 


Is perfectly free from all impurities, and steel 
heated by its use does not scale. It contains no 
sulphur or other base substances. We are the first 
to adopt its use in heating saws for tempering, 
which explains the cause of our saws being tougher 
than any others now made. 


OUR CIRCULAR SAW 


Of all sizes from 6 inches in diameter to 6 feet, both 
Solid and Inserted Teeth, also our 


Double Toothed Gross Cuts 


(two saws in one), for all uses HAVE NO 
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Our SAWYER’S HANDBOOK will be sent FREE to any part 
of the world on receipt of full name and address. 


asaress EMERSON, SMITH & CO. qumren, 


be Published in the Preseat Number of She Soventifie Amerioun,. Arch 


- Beaver Falls, Pa. 
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Chalmers-Spence Co. ...-...-6- eee cess eeees vii 
Automatic Air Valves. 

Thos. L. McKeen .«.....cccccccseseeessscee Taetet i 
Barrel Machinery. 

Bi & B.HOlMes ! Pesos soe cscs sede cies 5 Bee Vv 

J. Greenwood & CO......:...cecee ete cee etenee vi 
Bench Lathes, 

The Waterhouse Electric and Mfg. Co........ vii 
Bicycles. 


Pope Mfg. Co 
A. W. Gump 








Black Varnish. 

M. Bhret, Jr., & CO.... se. eee cece eee cover iv 
Boiler Coverings. 

Asbestos Packing Cos....-.....--+e0eeees cover ii 

Chalmers-Spence CO.....cs.sece ree cececeees vii 

M. Bhret, Jr., & Co......... --seeeeeeeee cover iv 

Shields & BrowD...60.....seecesecescscscoeeees vii 

H. W. Johns Mfg. C0..... cee. sece ssc eee iee vi 
Boiler Insurance. 

Am. Steam Boiler Ins. Co...........scseseee sere Vv 

Hartford Steam Boiler Insp. & Ins. Co........ vi 
Booksellers and Publishers. 

Boas. Baird OO cnccocss cee sy bet see ae ba oleh rate v 

Munn & Co .......- nectar ove biteeee oon setae Vv 

John Wiley & SOS... .cossececeerceeeceeces sores i 
Brass Goods. 

CO. H. Besly & ©0......ccccccsnccceseseccorcneee vi 
Brick. 

Pitcher & Creager......0....cccces cocscceeserees i 
Brick Machinery. 

lienvy Martin... .....-.seeeeeeeee FC oe ii 
Builders’? Hardware. 

Orr & Lockett.........- eae Feiss lee --..-cOver iii 
Building Paper, Felt, Ete. 

Asbestos Packing CO.......+2-++ sees oes cover ii 

ES: Bortel & Co, a... i eestee cover iv 

M. Ehret, Jr., & Co. .......- see e ences cover iv 

indiana Paint and Roofing Co.......... cover ii 

H. W. Johns Mfg. Co.... ....-.cccveccecceees i 

N. Y. Coal Tar Chemical Co............- cover ii 

Warren-Ehret Co ...........+ eivenevegueet ea, || 
Burglar Alarms, 

Western Electric Co... ..........---sceceseeeees ii 
Carbolate of Lime. 

M. Ehret, Jr., & C0... .0..ssccsceecrres oe cover iv 
Castings. 

T, Devlin & C0.......ccccsscccscecccerece peacnverY, 
Cements, 

Chalmers-Spence C0.......2--+eereeeeereeceeee vii 

Einpire Warehouse CO..........0seeeeeeeeeee oe i 

H. W. Johns Mfg. Co... Sip ib we coc eRP Rae es »> i 

M. Ehret, Jr., & CO... . scence eeeeee eee cover iv 
Chairs, Settees, Etc. 

BA. Sinclair. os esisiec ss cvee ccc ce ce ceens eve vii 
Chains, Blocks, Etc, 

De Grauw, Aymar & CO.........seeevee seseeee i 
Chucks, 

Cushman Chuck C0.... soc..ceseerceeeeereens vii 
Cocoa, 

Jas. Epps & COsss..esseseee coeccceeees icccees vii 

MAS MESUIKOY (Be OO cin onise olec isin nin 3:0 nino inbeisiaiteles oe vii 
Cornice Makers’ Tools and Machines, 

Niagara Stamping and Tool Co.......-. ---+-+- ek 
Cordage, Oakum, Etc, 

De Grauw, Aymar & CO......-..----- eee eee ene i 
Covering for Steam, Gas, and Water 

Pipex. 

Asbestos Packing Co......-.-... walgselns en cover ii 

Chalmers-Spence Co.......- Scie eae ke there’ «36 vii 

H. W. Johns Mfg. Co......--.00--ssesee senses i 

M. Bhret, Jr., & CO.....0.. cece cress veaes cover iv 

Shields & Brown ... ..-cccre:s+ +s Fics epee vii 
Creosote Wood Stains for Shingles, Ete, 

Samuel Cabot... .....ccccccerccsscecceees cover iii 
Crucible Steel. 

Miller, Metcalf & Parkin............. Reh tstee Vv 


Door Hangers. 
American Mfg. Co..............+00++0--COVE iii 
Cronk Hanger Co .......-22.222 cece seven sees ii 
Doors, Mantels, Etc, 
The N. Y. Lumber & Woodworking Co.cover ii 


Drawing Instruments, Etc. 
th AER DOES. GOSAEs a. onc ance eas cover ii 
Wan Te COMBLOCK.«.sccsneccetoe sossseeree « «Vi 
Drilling Tools and Machinery. 
a Ee ey RS ee eee an vi 
Miller’s Falls Co —— .....ccececeererereneserees vii 
Pa. Diamond Drill Co........eeeeeeeeee cece enere Vv 
Wiley & Russell Mfg. CO. ..6...-seereceeeeeres vii 
Drop Forgings. 
Billings & Spencer Co......--- BO trig) vii 
Stiles & Parker Press OO.....++ssee+-ceeeeere Vil 
























Eaves Troughs. Page 

Hatten, Galpin & CO........ seen cece ee eee teres i 
Edge Tools, 

Yerkes & Plumb.......-.... sssees «es cover iv 
Electric Leather Belting. 

C. A. Schieren & CO 22.0.0.) cee e ese eeerencecres vi 
Electric Lights. 

Brush Electric Co......6ee. cess eee eeees cover il 

Electro-Dynamic Co.........6+se seer e ser ee ee iv 

Western Electric Co.............--+ i sean ii 

| Electroplating and Electrotyping Mchy. 

Hanson, Van Winkle &Co.........+.-+:--++5+- Vii 

Zucker & Levett Chem. Co......-..-++-+-s455 vii 
Electrical Supplies. 

Electro-Dynamic Co........ 0202+ ee seeeer recor iv 

C. BE. Jones & Bro ......cee ee ee ees ccre cee rerecs vi 

Novelty Electric Co......-.--.+5 esses eee cee Vv 

Waterhouse Electric and Mfg. Co........-... vii 

Western Electric Co......-..eceeeeree coeeeee oe ii 
Elevator Buckets, 

Borden, Selleck & CO ...-...eeeceeescceeeeeeeeeee Vv 
Elevators, 

Borden, Selleck & Co........ 

L. 8S. Graves & Co .... 

Howard Iron Works...... 

V. W. Mason & Co.....-..--- 

Morse, Williams & Co........-. 
Emery Wheels. 

N. Y. Belting & Packing Co. ..........+--+ --++: Vv 

The Tanite CO ....... vice cece ccccecsccsccecaces iv 

Walpole Emery Mills...-.... --++++ Sinsiie Sears ii 
End-Wood Floors, 

Wood-Mosaic Co......c.teseeres Sere LOVeraL 
Engines. 

Burnham Engine CO......06 ce ceee eee eeee vii 

Wm. A. Harris......... att. Pateie ois oo Nel he eee ar VA. 

Lovegrove & CO. 2.0... cee seeeeeeeeeeeeee aes vii 

New York Central Iron Works......--- cover iii 

B. W. Payne & Son...... Bact a hsewilines cies tens vii 

Wood, Taber & Morse .... seabeeen Val 

York Mfg. Co..... 205 cececcccereeeeens Vii 
Excavators and Dredgers. 

York Mfg. C0..-... 200 seeeeees Nein ope eeies vii 
File Cards. 

John Wilkinson Co..........scccececeecses: cree Vv 
Filters. 

The Newark Filtering Co.............+:.:-++++ vii 
Fire Apparatus, 

Rumsey & CO.......0 e001 eee ceeeeseeeee cover iii 
Fire Brick, Tiles, Etc. 

Borgner & O’Brien......--.-++++++++ +++ cover iv 
Fire Proofing Material. 

Asbestos Packing Co.......:.-s.seeeeees cover ii 

H. W. Johns Mfg. Co.........-... ae Zan i 

Chalmers-Spence ©Cv........ se eeceeerer ecco vii 
Foot and Hand Power Machinery. 

W. F. & J. Barmes....-..- see eeee eee e ee terceenees i 

Barnes Tool Co ......----- eens eee ee eee Janieok 

C. E. Little te eS 3 Seco scacoue se. cover iii 

Sebastian, May & Co.......-..seceeeess serene iv 

Seneca Falls Mfg. Co.. ...eeeeeeecreecseeere oe i 
Frame Pulleys. , 

Peabody & Parks........-.-- Sion tec Gee cover iii 
Friction Clutches. 

J. Hunter & CO... sec cns cs cccgee cecscres cncccees v 

C. Kaestner & C0: .... sce ss sccce cer ceee sovcenes iv 

Vv. W. Mason & Co ...... Behe da dele» Soeine tame vi 
Fruit Evaporators. 

American Mfg. Co.....eeeee cece este eecenceeces svi 
Furnaces, 

Barstow StOve COs. «esis wiakeses veces vsssciianlaniciee i 

Graft & Co.... --.0:0 sevens De esse. da pepe ep aaa iat i 

J. Reynolds & Son.........205 cee ceeeeee sees ress i 
Furniture. 

A. H. Andrews & Co... «-..- det so ies seeps iv 
Gas Evgines, 

Economic Motor Co............-- 

Schleicher, Schumm & Co..... 

Williams & Orton Mfg. Co 
Graining Tools, 

J. J Callowe sn. «- dameostrse eve s= 6 >>) anctene 
Greenhouse Boilers. 

Peter Devine......-.-.--eree seer eeeeeeres 
Hammers, 

Stiles & Parker Press Co .........--2++++-+++- vii 

Yerkes & Plumb ....... .-.+---eeeeeess cover iv 
Hand Sawing Machines. 

W. BiG. J. Barnes 20.05 605 oe sce vrei censeccein asses i 

Barnes Tool Co.........cecec cess scerencccee dpeaved 
Hardwood Interior Finish. 

Holbrook Co ........ce sc csee sete ectecerere: ii 


Hardwood Lumber. 
Holbrook & C0...2..cscc0ssece socccecrcnsee © li 
Heaters, 
B. G. Bibb & Son............65 . Pe 6 vii 
R. F. Brown ..... eee. Pee cover iv 
New York Central Iron Works........- cover iii 
J. Reynolds & Son .-. weer ee eeee eects eeseee i 
Heating and Cooking Apparatus, 
J. Reynolds & Son.....-... eee. cee tees ener ees i 
Hoisting Engines, é 
Lidgerwood Mfg. Co......-...:--+seeeee5 tee vii 
Hydraulic Flanged Heads. x 
Dickson Mfg. CO ...0.0-sceecccersereseresannees vi 
Ice Machines, ‘ 
York Mfg. Co a5. ..s 000 D. PEO ee Rot de Ghat Vv 
Insurance Companies, 4 
ABtna Insurance Co.....-seeeseeeee reer rece peved 
Travelers Insurance Co....- A vite To: ioe OV 





















Iron Roofing, Etc. Page 
Cincinnati Corrugating Co........... -.cover iii 
HAs Streeter... ..: «ca csestetedne bei se cover ii 

Iron Work for Buildings. 

Samuel J. Creswell .....-------+e208+ =: cover iii 
H. A. Streeter .......ccceecccscsecccenees cover ii 
PS MOLI «civics sc se peemer Pa eco Base ee ii 

Jack Screws. 

Rumsey & Co ........ PO Soca Ae cover iii 

Jacket Kettles. 

Hand, Burr & C0... -..eee eee eeeee coe eecreceeee vi 


Lathes for Model Works. 

The Waterhouse Electric and Mfg. Co........vii 
‘Leather Belting. 

N. Y. Belting & Packing Co..........--++++eeeee Vv 

OA. Schieren & COs. .c..ssiecccccvsccewnnsvorcs vi 

Page Belting Co.....--.-.-seee ersten ee anne. e!! 
Lithographers. 

Schumacher & Ettlinger..............-- cover ii 
Locks, 

Cincinnati Safe & Lock Co........- 0... .e ee eee i 

Miller LOCK CO..,. 000.0 cccccces coec. coccccecees vii 
Lumber. 

Holbrook 000... ites cect sede seescs de Se a! | 

Je Post & OO are ree ce ieee rar ees cover iii 


Malleable Iron. 


Syracuse Malleable Iron Works .......----.-- iv 

Thos, Devine Co. Sao te - Socceeiteaan ese sae os Vv 
Mantels, Grates, Ete. 

The Henry Dibblee Co...........-.++---++ ++: vii 


iasons? and Builders’ Supplies. 
SoH. French &: CO. A). nc ece eee seein’ cover iii 













fetal Mailing Boxes and Envelopes. 

Weaver Mailing Envelope & Box Co.*..... -vii 
Metallic Shingles. 

Cincinnati Stamping Co.............+++- cover iii 
Microscopes. 

W. H. Walmsley & Co.......-eseee cece eees eens Vii 
Mill Furnishings. 

Mason: Brow... Cocdee ct ecceens. ocdccvccces scout vii 

York Mfg. C0...sccccccccccececceececresenccees vii 
Mineral Wool, 

U.S. Mineral Wo0] C0.....5.0. 20s scs0.-ss se .iv 
Mining phachisea st: 

Ingersoll Rock Drill Co.......4..2.++--+052++++ vii 
Models, Etc. 

C. EB. Jones & BrO..... 00 cedseeee sete ceceeceres vi 

Goodnow & Wightman.........- SERED es PaSdho vii 
Name Stamps. 

John Wilkinson CO.......+..cseeseeereee eee eeees v 
Newspaper Files, 

MMT A COs. oo eine entela a olelo slate nie 0 wlsie sibinretnyaiotie iv 
Nickel Plating Machines, 

Hanson, Van Winkle & Co ....--seeeeeee eee es vii 

Zucker & Levett Chemical Co.. ...........-+- vii 
Outfits for the Workshop. 

W. F..& J. Barnes. : --ccsnicvac sess aicc> Sonnet «6 i 
Packing Materials. 

Asbestos Packing CO.....+.e.-+seeeseees cover ii 

Chalmers-Spence CO.....-.+eseeeeeseeceereees vii 

Jenkins BroOS........0+--2ee-eeeeese A vi 
Paints. 

S. H. French & Co... ..2...eeeeeeeeeeers cover iii 

H. W. Johns Mfg. Co.. .......+-- OOM Maas asd 

W. We StOWALrts. os. ceesnarecscevee Bila so abistete's vi 
Patents. 

Munn '& Cotes se ses sas Riis aks 6 Bice eases: oV 
Phonography. 

Phonographic Institute....-....++ Seitieies)seiares vi 
Photo-Engraving. 

J. W. Caughey -.. .-+s--e.02 ceeceeeeeee, Bas 

Photo-Engraving Co.......+---++ Pe? Ghia Rb sive vi 
Plumbers? Supplies. 

Fred. Adee & CO0......sereseereeeeee « -- COVER Iii 
Polishing Felts. 

Alfred DOdge....- .c.2:.ceseceeeeseeeerereeeees Vv 
Prepared Roofing. . 

M. Eliret, Jr., & CO..c.c.-es0e. oenece oe cover iv 
Presses, Dies, Etc. 

Stiles & Parker Press CO......-.-.-+.++++- 000+ vii 

Wiley & Russell Mfg. Co...... -++.s.ee seers vii 
Printing Inks. 

C. B. Johnson & Co......2.22  ceeeeeee teee eens vi 
Printing Presses. 

Kelsey & CO eecesceeseesseeereres OAR eke 0 Vv 
Pulleys, Shafting, Etc. 

J. Hunter & C0... . cece eee cece cece eee cence eee Vv 

Chas. Kaestner & C0........000 seeeeee ceeeeee iv 

J.T. Noye Mfg. C0.... +. weeserse rer eeeee cere V 
Pumping Engines and Machinery. 

Eeonomie Motor Co.... ....++ cesses eee cover ii 

Sayer & Co... .2-- 22+ sec cse see civene aseseee vi 
Railway and Steam Fitters’? Supplies. _ 

John S. Urquhbart......6- 062 eeeeee cree ees sees vii 

Yerkes & Plumb . «..--+.-+--s0+++05 0+ cover i 


Rock Breakers and Ore Crushers. 
Farrel Foundry and Machine Co..........-.-...V 










Gates Iron Works.....--- ROCA ne RE Vv 
Rock Drills. : 
Ingersoll ROCK Drill Co...-++-+see+seeeeeeeees vii 
Pa. Diamond Drill Co....... «- ie a Cae a'g Vv 
Roofing. 
Asbestos Packing Co cictas exe tm > sCOVER It 
E. S. Bortel & Co .. oseeeCOVEr iV 
M. Ehret, Jr., & Co...- <L bs Went OCONEE SY 
FW. Johns Mfgs00 -..c.-.ssseserecovreeree ft 
Indiana Paint & Roofing Co. +.» Cover fi 
N. Y Coal Tar Chemical Co . ---cover ii 
W. H. Stewart.... .- seasons! 
Warren-Ehret Co....-. SS Ae 








Roofing Slate. 

The American Bangor Slate Co............-66. ii 
Rubber Belting, Etc. 

N. Y. Belting and (PaORINw CO, .. <..03- pues oe 


The Gutta Percha & Rubber Mfg. Co........ 
Rubber Roofing. 











Indiana Paint & Roofing Co....... ape cover ii 
Rubber Wheels. 

TE OOR GEE See ee «ons enon cece es. oewee viens vi 
Safes. 

Cincinnati Safe & Lock Co............+- essere i 
Sanitary Goods, Etc. 

Fred. Adee & Co........-.-ee eee eeeeeees cover iii 
Sash (Iron). 

ISAS BELCOLET Cece secs sone oss ods ..cover ii 
Sash Cord, 

J.P. Tolman & CO... 2.2 cece cree sce r es cover iii 
Saws. 

J. A. Fay & Co........ EN. Sle. « Mk 2 5 sath * 

Emerson, Smith & Co.......02--26--+ seeeeees viii 
Screw Box. 

John Wilkinson Co.........-..++++ ++: e. Me. ee v 
Scroll Saws and Tools. 

Seneca Falls Mig. Co .... 20. scce-ceversovecsress 
Second Hand Machinery. 

New York Machinery Depot......-...-.-...-+ i 

| Shearing Machinery. 
Niagara Stamping & Tool Co........ Bip ccd. al i 
| Skylights. 

G. Hayes........-.-0+-+: E 2 

N. A. Streeter... 3 cover ii 

Fe Orr eee FS so Sl waioasin cle Tiaisain nde ovis ii 
Sledges, Blacksmith and Railroad 

Tools. 

Yerkes & Plumb.........-----sd05 - sees cover iv 
Sliding Door Hangers. 

American Mfg. Co........-0++. +08 es0+e5 cover iit 

Cronk Hanger Co..........-.666 seseenereeeeee ii 
Stained Glass. 

WeoO, YOUNG accor te-ces--S-00 es Pa. it se 0 hee 
Stamped Metal Goods. 

MUOMIATUIT cee cere po eic owns od cuiawleale do siatem 
Steam Boilers. 

Peter DEVINE. ... nw. 2 =e sie Sisine 00:0 \n0in cover 

New York Central Iron Works....... cover ii 

B. W. Payne & Son... .... .----- eee - v 
Steam Heaters. 

Eureka Steam Heating Co..... Peer oc 

New York Central Iron Works..... .... cover iii 
Steam Pumps. 

Rumsey & CO.....c0.0s.ee eee eee cee oe cover ii 

Van Duzen Go Littasswrs-mlcs ss. ncneetiuihiew- +. «oa 
Steam Traps. 

The Curtis Regulator Co.............--- eee eee 
Steam Yachts, Etc. 

Thos siSanord CO scamee detec « «0-0 es cie'duaniaseiay V 
Steel Wire and Springs. 

Cary & MOen.... 22. -0-.- eee cette ee eeete wen ses 
Stoves and Ranges. 

Barstow Stove Co............ PEs c.a7a) n'a) as sa a 
Telephones. 

Am. Bell Telephone Co.................-+-+008 
Werra Cotta Brick. 

Pitcher & Creager ...... POR PETE on ee 
Tinners’ Machines and Tools, 

Niagara Stamping & Tool Co......... Shales aa 5 
Tiles. : 

The Henry Dibblee Co...... ....- ss20++ ++ 
Tracing Cloth, Drawing Paper, Ete. 

A. H. Abbott & Co... iresic. <cos vere cover 


Tools and Foot Power Machinery. 
W.F, & J. Barnes 
Goodnow & Wightman 
Ch, Tithesese + .cne 
Sebastian, Ma. 
Seneca Falls 9. Pc 
Stiles & Parker Press Co 
Yerkes & Plumb........ ... 

Tracing Wheels. 
John Wilkinson Co.........226 cose eee eses comm 

Traction Engines. 
Wood, Taber & MOrse..........-2--seees scenes 

Type Writers. ; 

The Am. Writing Machine Co.... 
Hall Type Writer Co... 

Wagons. 

Bradley & Co.......-..--- eoces eee Schram cover 

Water Heaters. 
R. Fe Browd........2.- nae PED ee cover | 

Water Motors. 

Backus Water Motor Co........-.-+05 «e+ 

Water Wheels. : 

C. Ridgway & Son..........-.-.- Wis 
York Mfg. oy 

Well Tools, i 
Pa. Diamond Drill Co........... oieies ses a 

Wire Rope. 

DeGrauw, Aymar & Co....... ... ee 
J.A. mochhng SONS... woes TT. 
Trenton Tron C 

Wood Pumps. 
©. G. Blatchley...........++5+ on 

Wood Filler, r 

Bridgeport Wood Finishing Co..... .....+++ 
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Plans, Elevaiif@mmand Details for a Country 
Dwdim at Orange, N. J. 


WILLIS LSEY WOOD, Architect, 
a 226 Fifth Avd and 764 Broad St., Newark, N. J. 
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Section of Main Cornice 






















6) fe rut LMIIG 1 f | 
Details to acco m any Colored Plates. For description see Are 
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FRICTION SLIDING DOOR HANGER. 


This Hanger is easily adjusted, 
perfectly made, and we claim su- 
perior to any Hanger on the mar- 
ket. Sample sent to Architects 
and Builders at Wholesale Rates. 


AMENGAY MANUEAGTURING C0, 


Office; 623 Commerce St., Philadelphia. 





AMERICAN ADJUSTABLE ANTI- 











ESTABLISHED 1844. 


SAMUEL H. FRENCH & CO., 


York Avenue, Fourth and Callowhill Sts., 
PHILADELPHIA, PA. 


PAINT MANUFACTURERS. 


Strictly Pure Lead, Zinc and Colors, Dry, in Oil, Japan, 
and Ready Mixed for Use. 


Wee ESS 
MORTAR COLORS, 


BLACK, BROWN, BUFF, AND RED. 


Masons’ and Builders’ Supplies. 
SEND FOR CATALOGUE AND CIRCULARS. 




















Samuel J. Creswell, 
IRON WORK 


FOR 


see sie) Cor 


23d and Cherry Streets, 
PHILADELPHIA. 


Palmer’s Common Sense 


FRAME——— 
—==PULLEY 


Saves the User 50 cts. per Doz. 


Mortising all done with a bit. No 
| chisels or other tools required. By 
iy hand, eight to one. By power. twelve 
to one. Don't waste your time put- 
ting in square-faced Pulleys. Time 
ismoney. Ask your hardware dealer 
for the Common Sense Pulley. 
Manufactured by 


PALMER MFG. CO., 
TROY, N. Y. 
SOLE EASTERN AGENTS, 


Peabody & Parks, Troy, N. Y. 
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RUMSEY & Co., 
Manufacturers of 
Pumps, Fire Apparatus, 
Jack Screws, Ete., 


SENECA FALLS, N. Y¥. 


TELESCOPIC JACK SCREWS.—More 
than 20 styles and sizes. Price $6and , 
upward. The Telescopic Jack, with a | 
ratchet and lever. is the most desirable 
= Jack in use, being much cheaper than 
7 Any made with the same length of | 
~ screw. SEND FOR PRICE LIST, 











SUPPLIES. 


Fred, Adee’s Enameled 
Drip Tray. 
| IN 


PLUMBERS’ 


Zane’s Water Closet. Drip Trays under seats of Water 
3 Closets have become a necessity, and 
Fred Adee’s aie the best. Zane’s Wa 


ter Closets are the 
BEST IN THE WORLD. 


Send for circular to 





Geer’s Spring Hinge, Norton Door Check and Spring, 





PORR & LOCKETT, || 


184 & 186 Clark Street, Chicago, 


BUILDERS HARDWARE 


OF BEVERY DESCRIPTION. 
We are Sole Chicago Agents for 


Dudley Shutter-Worker, 


Ja pas | pe ae ae Se Os ea os os A a ee 
The following are some of the fine Public and Office Buildings furnished by us: 


First National Bank Building; Montauk Block; Pullman Offices and Flats; C., B. and Q. Office 
Building; Grand Trunk Depot and Offices: New Bourd of Trade; Home Insurance Building; Insurance 
Exchange; Traders; Clark and Counselman Buildings: and New Union League Club Buildings, of this 
city; the Atchison Topeka and Santa Fé Offices of Topeka, Kansas; the Burlington, Cedar Rapids and 
Northern R. R. Offices, at Cedar Rapids, lowa; and the George Spencer Office Building’s at Duluth, Minn. 


CORRESPONDENCE SOLICITED. SATISFACTION GUARANTEED, 


SREOSOTE. 
, FS TAINS 


FOR SHINGLES, 

















Architects wishing to save their 
clients the annoyance of broken win- 
dow-cords will please send for sam- 
SAMSON CORDAGI 


__ples to _the Sa 
WorKS J,P.TOLMAN &CO., 164 High St., Boston. 
59 FULTON STREET, 


CHAS. E. LITTL New York, 


NEW YORE AGENT FOR 
W. F. & John Barnes Machinery. 


Full line in stock at factory prices. Tools for all 
trades. Send for Price List, 


CLAPBOARDS, FENGES,ETC:: 


SAM!ECABOT 





70 KI" BOSTON 
SEND FOR CIRCULAR 
Get Latest New patent 


AIN I ER Perforated GRAINING Tools 


for executing the fine, difficult hand-work of the 
most skilled grainer, in a rapid and excellent 











AND GRAINERS 


manner, without previous skill, producing 
beantiful imitations of Oak, Walnut, Mahogany, ete. Can 
be done on clear pine, simply oiled and sheilacked (no 
aint), or on painted ground. Send stamp for large illus- 


of the kind in market. 


rated catalogue. The only article 
4 » Cleveland, Ohia. | 


Address JOHN J. CALLOW 


J. K. POST & CO., 
Lumber Merchants 


—AND— 
SHIPPING AGENTS, 
OSWECO. 


The Bradley 





Susquehanna Ave., Philadelphia, Pa. 
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E. & F. GLEASON, Mannfacturers, 


Improved Chain Bed Planer. 


N. Ys 





Two Wheeler 


cB 














50,000 in use. 























Fred. Adee & Co., 


52 CLIFF STREET, NEW YORK, 








JOHN F. HAZEN, Prest. 
JAMES HICKS, Treas, 


ORR J. G. BATTELLE, Sec’y. 
Over 1500 Tons lron in Stock! 


FOUR WIDTHS OF CORRUGATIONS MADE! 
STANDING SEAM PLAIN ROOFINC! 
All Paint Re-ground in Pure Linseed Oil! 


ELEVATORS, 


MANUFACTURED BY 


HOWARD IRON WORKS, 


echt tenses) CIN a) Sone 


——,—__—_ 








PASSENCER 


The Elevators in the State Capitol, Albany, New York, were 
built by us, and many others in some of the finest buildings in the 
country. 








Guaranteed absolutely free from horse motion. 
and suggesting how to purchase direct from the manu- 
tacturer, 


The Bradley Handy Wagon. 


| The Coming Wagon. 
low priced. 


BRADLEY & CO., SYRACUSE, N. Y. 








PATENT, WROUCHT IRON OR STEEL, 


WITH SELF-FEEDING COAL MAGAZINE, IS THE BEST AND OLDEST 
LOW-PRESSURE STEAM HEATER MADE, 


Insures a Warm House day and night. Over 3,500 in use. Dampers Regulated and 
Coal Supplied Automatically. Requires much less Attention and much 
less Fuel than a Hot-Air Furnace. 


UNEXCELLED FOR HEATING PRIVATE RESIDENCES, SCHOOLS, CHURCHES, 
AND PUBLIC BUILDINGS. 


BIGHT SI AES. 

The larger sizes are specially adapted for heating churches. school houses, stores, and buildings of 
the larger class. Being made of one continuous sheet of best boiler iron or steel, it is not subject to 
the leakage incident to boilers constructed in cast-iron sections bolted together; or where the tubes 
come in contact with the fire unsupported. 

Being self-jeeding, the heat is uniform throughout the entire twenty-four hours, 

Also made as a SURFACE BURNING BOILER, to burn HARD OR SOFT COAL, WOOD, OR 
COKE, and in two sections, in order to pass througa any duor-way when desired, AND IN PORTA- 
BLE FORM TO BE SET WITHOUT BRICK. 

—— MANUFACTURED AT THE 


New York Central lron Works, 73 Exchange Place, Geneva, N. Y. 


Steam Engines and Boilers of all kinds and Machinery Generally. 














Light, strong, convenient, and 


Send for | § 
free Catalogue describing more than 20 styles of vehicles, | 


NNING BOILER 











PREPARED ROOFING. 
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ROOFING AND PAVING PITCH. 
ASPHALT CEMENT (for two and three Ply). 
ASPHALT PAINT (for Tin and Iron Roofing). 
BLACK VARNISH (for Cast or Wrought Iron). 


PIPE COATING (for Gas and Water Pipe). 


ROOFING FELT. 
SLATERS’ FELT. 
TWO AND THREE.PLY FELT. 
PREPARED ROOFING. 
CARBOLATE OF LIME (Disinfected). 


PHILADELPHIA, CINCINNATI, ST, LOUIS, CHICAGO, 
423 Walnut St. 16 Public Landing. Sth & Olive St. 12 N. Clark St. 


YERKES & PLUMB, 


MANUFACTURERS OF 


HAMMer', bigs Tools, ledges, Blacksmith and Railroad Tools, 





















































































































































































































































































































































































































































Main Office and Works: Penna. R. R., Tucker and James Streets, 
PHILADELPHIA, PA. 


Tin, Slate, Gravel. Slag, or Felt Roofing for Secale, Churches, 
Dwellings, she in nae or country. Best make of Read y Reva end 
Sheathin, such as two and three ply, pen ied ot 
&e. Corbirewcnes peliit ited. ES. BOR 

2217 Chestnut street, P tts te Pa. 
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BROWNS 


WATER HEATER. 


I desire to call the attention of architects and builders to my system of heating 
























































































































































buildings with hot water circulation, without pressure. 


I had this system tested in several large dwellings during the past winter. 





























There were times when the outside temperature ran down to 30° below zero, and 
all the occupants of the different dwellings say that they had no trouble in keeping 


the t- mperature up to 70° or more all over the house. The air attachment insures 




















the best ventilation, and the small amount of fuel it requires to keep the temperature 








even after once up to the point required is a surprise to all who are using it. It 















































is impossible to explode, and is so simple that any servant can operate it. 


































































































CORRESPONDENCE SOLICITED. 


R. F. BROWN, 2131 Wabash Ave., CHICAGO. 

































































With Two Supplements consisting of 
Four Plates in Colorsand One Large Sheet of Details. | 


AUGUST, {886. | $1.50 a Year.—Single Copies, 15 cents. 
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ECONOMIC * GAS * ENGINES. 


est in principle, workmanship, and materials. An unequaled small Motor 
allapeea to all uses, When the Motor is not at work, the expense of running it 
ceases, Simple, Safe, Economical, Durable, No extra Insurance required. 


PLUMBERS’ CAS ENCINE. 


ROOFING for Buildings ’ 
of eyery description. Dur- 
able, light, easily applied, 

and inexpensive. 


SACESTT’s 


eae ps THIN STEN 


t The best Building Paper. 
=== (lean to handle. Impervious 
STE. EP OR FLAT A: — C= to Water, Moisture and Gases, 


SEND FOR SAMPLES. 
" Reliable Agents Wanted, 


: as York Coal Tar Chemical Company, 
10 WARREN ST., NEW YORK. 


WATERPROOF BUILDING PAPER. 


Especially adapted for pumping water in Private and Apartment Houses, 
Flats, Small Hotels, and many other places, 

















1 Man. 





























Reting, ard. & GO, jgpRenOS FLOORING FEL 


Patented anes 20, (272. 



























































ained Glass 


— FOR — 





Capacity 250 Gallons, 50 feet high, per hour. 


LARCER SIZES. 


No. 7. One-Half Horse, 600 Gallons, spl) feet aieh, Ber es 


Rave OneHionerc tisoo | Churches and Dwellings, 
CASOLINE CAS ENCINES. 


























No. 15. One Man, - 300 Neer sau feet eh: ot arose OFFICES & SHOW ROOMS: : Sa 
No. 16. One-Half Horse, 600 For Lining between Floors, under Slates, 
No. 18. One Horse, - 1,500 66 ae ite oe Shingles, Clapboards, &e. 
Four Sizes, from Motor for Sewing Machine or Dental Engine to One Horse Power. i Absolutely, Sre-proos, and unexcelled for deadening 
Our Gas Engines will work satisfactorily when attached to Gasolene Machines, 52 Franklin Street, pal oe SO eee ce re, | anutnctes 
SEND FOR ILLUSTRATED CATALOCUE. THE ASBESTOS PACKING co 
5 
asi C O INT O IW L G} IW © aL O dere G& O “5 * BOSTON MASS Offices: {169 Congress St., Boston. 
Office and Salesroom, 34 DEY ST., NEW YORK. ’ , (33 John St., New York, : 
; ESsTABLIS 1854. 
GLOBE IRON WoRES, WINDOWS, ‘DOOHES, “RANSOAIS, we et 
= H. A. STREETER, Proprietor, RL ae Arid 


Nos. 85 to 41 Indiana 8t., Chicago, Ill. Marine, Locomotive, Tubular, House, and 


c GREENHOUSE BOILERS. 


Manufactory, 381 to 393 S. Canal Street, Chicago. 


Pai Court House, Jail and Cell Work 
| AGAINST WALL 7202S a Specialty. 

Meee ee Manufacturer of every description of 
Structural and Ornamental Iron Work. 
STREETER’S PATENT SASH 


—FOR ASYLUMS.— 
Iron Buildings, Store Fronts. 


peepee. SS sty’ | i 
i Norte: ! : 3 Iron Roofs. Riveted Girders, 
“Top a SOTTOME seg rato tH | arate © rs a 
aa ‘ : 
f tart u Aanane f i Hi | » Railings, Gates. 
HORI sable ae cae! 3 KY A AS 4 __ Verandas, Crestings. 


ned DEVINE'S STEAM BOILER WORKS, 











veericaL + ailith (A ZZ” Bee copa tes AT SMALL COST. Send for Ilustrated Cate 
=| RRA > ioe <f tie Sidewalk Lights. — Blacksmithing. logue and Prices. Souza by rants paeerroa| 
te : OLE AGENT, 
S77) ISOMERICAL VIEW OF + Contracts taken in any part of the W. C. YOUN HILADELPHIA, PA. 
sepeae pe EEL Country. AGENTS WANTED EVERYWHERE. 


































































WOOD L O O S ; 
Lead-joined and wood-joined. Novel, solid, beautiful. New Edition of 96 pages, with additional 
The best and most durable floors ever made of wood. eae enn illustrations of shyhebee ] l : 
Catalogue and sample, free ; by mail, four cents. Saco pa Re ject of Sanitary Heating || ’ SSS 
WOOD-MOSAIC CO and Ventilating, penidea giving valuable |} poy APRESS 6. 
, suggestions to those who are building or Hie The ab ti £G i Boil 
SALESROOM: OFFICE & WORKS: furnishing a home. The book 1s exceed- === e€ above cutis 0 reenhouse Boiler, meeting 
321 Fifth Ave., New York, 

















Ade ee ingly artistic, and will be mailed free on receipt of 6 centa f stamps with universal success wherever placed. Estimates 
318 Scio St. Rochester,N.Y. SMITH & ANTHONY STOVE CO.,, Boston. Mass || T H 0) C R A p lu E R S, gladly furnished for any capacity. 
PETER DEVINE, 
THE 


32, 34 & 36 Bleecker St. NY, Lumber & Wood-Working Co. 


- > ae 134th St. and Alexander Ave. | | 
C C t £ 1C l t S ; 311 Mott St., Wholesale Lumber Yards and Docks, — 
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Incandescence Lights for Apartment Houses 
and Residences furnished by 





FINE COLOR WORK A 
THE BRUSH ELECTRIC COMPANY, SPECIALTY. 


CLEVELAND, OHTO. 

































































B. G. UNDERWOOD, 























NEW YORK OFFICE: No. 210 Elizabeth Street. ADVERTISING AGENT, 
CHICAGO OFFICE: No. 111 La Salle Street. 
ST. LOUIS OFFICE: No. 404 Market Street. 361 BROADWAY, NEW YORK, . — 
= quare Turned Work, 
DETROIT OFFICE: No. 76 Garfield Avenue. AND 


Hard Wood Doors, Mantels and 
SEND FOR CATALOGUE No. 8. 381 PEMBERTON SQ., BOSTON. Cabinet Finish of all Kinds. 
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H, H. RICHARDSON. 

In the death of Mr. H. H. Richardson, architect, 
which occured at Brookline, Mass., the last week in 
April, the architectural profession of the United States 
has lost a leading and representative member. 

His works are among the most successful architectural 
productions of the day, and the influence of his skill 
and artistic ability is already nationally appreciated ; 
and as imitation is the sincerest flattery, it can be said 
of Mr. Richardson that he has inaugurated a style, 
which is employed as a keynote and text of many an 
architectural composition by many an architect 
throughout the United States. 

Had Mr. Richardson been spared the allotted time of 


_—s es 


TRINITY CHU 


the human race, and had he made as great progress in 
the years to come as in the past few years of his active 
practice and rapid development in his chosen style, it 
is safe to believe that he would have fully developed 
original ideas in architecture, especially adapted to our 
American requirements of practicability and artistic de- 
mands. Mr. Richardson leaves behind him architects 
who are his peers in artistic and constructional ability, 
yet who may not have implanted so strong an individ- 
uality in their productions as he has upon his work. 
He has left to the architectural profession a style which, 
if developed, or not, to the extent he might have carried 
it, will always be looked upon as having its origin with 
him, and his name will long be honored by the lovers 
and students of architecture in America. 

The foregoing is from an editorial article in the Build- 
ing Budget. A Boston correspondent of the same pa- 
per writes as follows : 

So much has been written and so much said about 
Mr. Richardson, that I will only linger a moment over 
the interesting story of his life, before turning to the 
still more interesting record which he has left behind 
him in his works. His Southern nativity is, I fancy, 


to account for the more romantic elements of his art- 
_ istic make up. 


a 








RCH, BOSTON, 





We are apt to lay too little stress in this country to 
the accidents of birth and early environment. An 
American is to us, first and most, an American, and it 
seems to make little difference in our estimate of what 
he is and does whether the snows of Maine or the sun- 
shine of California influenced his childish imaginings 
and aspirations. The life of the boy Richardson in 
the old Southern city, surrounded by the quaint if not 
always beautiful sights of New Orleans, must have 
moulded his future to a degree which we can only 
guess at now. His parents were well-to-do people, not 
without prominence in the South. He was a grandson 
of Dr. Priestley, the discoverer of oxygen, and his natur- 
al gifts were developed by thorough education at home 








on waster 


and abroad. When he came North in his young man- 
hood, it was to enter Harvard College, where he gradu- 
ated in 1859, in the class with the Rey. Dr. Brooks, the 
pastor of Trinity Church, the Rev. Dr. Alexander 
McKenzie, and Mr. Edward G. Hooper, the present 
treasurer of Harvard College. He spent seven years in 
Europe after his graduation, where he was strongly 
influenced by the Romanesque style, which he has done 
so much to popularize in this country. A large por- 
tion of his foreign study was in Paris, although he 
traveled on the Continent. On hisreturn to America he 
opened an office in New York, where he remained until 
about ten years ago, when he came to Boston and 
established himself in the home at Brookline where he 
died. 

The first work which Mr. Richardson undertook was 
the ‘‘ North Church,” at Springfield, Mass. It was in 
the struggling days of his early career in New York, 
not a great many years after his return from his long 
foreign study, when his design went into this competi- 
tion. Itis arather severe little Gothic church, but is 
not unworthy of its architect’s beginnings. At the 
time of his death he was engaged on the new wholesale 
store for Mr. Marshall Field, of Chicago, the new Cham- 
berof Commerce in Cincinnati, the Pittsburg Court 





House, the interior of the Albany Capitol, and on 
several residences. It is noteworthy that in the work 
of this architect, who stood in the front rank of his 
profession in this country, we find this power of abso- 
lute simplicity contrasted with an exuberance of con- 
structive imagination. No buildings more unlike can 
be conceived than the strong, plain, dignified Sever 
Hall, at Cambridge, and the romantie and striking 
Ames Memorial Town Hall, at North Easton, Mass. 

There are a number of library buildings designed by 
Mr. Richardson which show his power of architectural 
reserve. The loveliest of these is the Crane Memorial 
Library, at Quincy, Mass., a building of which he was 
personally very fond. 





MASS.—H. H. RICHARDSON, ARCHITECT. 


The Law School Building at Cambridge is an ex- 
ample of this architect’s more elaborate and imposing 
work. It is somewhat exceptional to use light stone 
for. trimmings on dark stone, but in this case it was 
done well, and the effect is certainly not unworthy the 
great man. 

Of Mr. Richardson’s more recent interior work on 
the Albany Capitol, Mr. Shepley told me that little has 
as yet been said outside of the Albany newspapers, and 
he showed me some pictures of the new Court of Ap- 
peals that filled me with enthusiasm, and made me 
long to make a special pilgrimage to Albany. Most 
lovely is the fireplace, of Mexican onyx and Siena 
marble, contrasting with the wainscoting of rich red 
and the dark carved oak of the Judge’s desk, which 
reaches quite across the room. 

No one who has ever seen Trinity Church, Boston, 
and has felt its charm, needs to read that it is right and 
strong, as well as characteristic. I have read some- 
where that Trinity seems to have been suggested by 
the old Cathedral at Salamanea. It may be so, but it 
was a suggestion with an inspiration in it, and Trinity 
Church stands as the most individual and beautiful 
structure in America, and is the dead architect’s best 
eulogy. M. C. 8, 
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This is a'Special Trade Edition of THE SCIENTIFIC AMERICAN, issued 
Monthly—on the first Saturday of the month. 

It goes directly into the hands of those who have the ordering of the great 
bulk of Building Materials and Appliances, namely, the Architects, Builders, 
Constructing Engineers, and Contractors. 

It has the largest circulation of any Architectural or Building paper in 
the world. 
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SEA-SHORE COTTAGE, 


Some two or three years since, Mr. F. A. Roberts, | 


architect, of the firm of Messrs. F. A. Roberts & Son, 
of No. 748 Broad Street, Newark, N. J., designed and 
built for himself, at Monmouth Beach, Long Branch, 
N. J., the admirable little cottage which we show in 
our colored plate, and in the elevations and detail 
drawings on our supplementary sheet. 


The design is a good example of a well arranged | 


sea-shore cottage, and is very tasteful in its conception 
and convenient in its arrangement. A reception hall 
or sitting room and hall combined is provided, in ac- 
cordance with the prevailing custom in summer cot- 
tages of this class ; and the wide expanse of piazza, 
the high pitched roof, and the extensive balconies, are 
all distinguishing features of this delightful form of 
residence. 

The roof and sky lines, upon which so much depend 
in the general effect, are especially well managed, 
while the variety and harmony of colors, and the 
graceful contour of the outlines, are very satisfactory. 
Our readers will doubtless be glad to possess a design 
of so much merit. 

In the construction of the house, the materials 
chosen have been of the usual type, but all of the 
very best description and quality. The brick piers 
and the chimney breasts are built in hard Jersey 
bricks, set in cement mortar, and the roof is covered 
with tiles and slates, with shingles on the gables, and 
ared tile cresting on the ridge. Pine is employed for 
the piazza, which is designed, as indeed all the details 
are, in a thoroughly substantial and ornamental 
manner. 

The interior of the house is decorated throughout, 
excepting the stairs and hall ceiling, which are finished 
in yellow pine in a very attractive manner. The cost 
of the house as it stands was about $5,000. 

The sheet of details for this cottage will be given with 
our next number. 

or or 
RESIDENCE AT FLATBUSH, L. I. 

The subject of the design illustrated in the colored 
engraving and in the detail and other drawings issued 
with this number is that of a compact little residencé 
located on Ocean Avenue, Flatbush, L. I. It was 
erected a short time since for Lefferts Vanderbilt, Esq., 
from the designs and under the personal superintend- 


»s| ance of Mr. H. L. Harris, architect, of 8ist Street and 
1|9th Avenue, New York city. 


The cost of the house was $3,600, including a quan- 
tity of flagging, grading, etc., and everything required 
to completely finish the building ready for occupation. 
The design is to be chiefly commended for the success- 
ful manner in which an attractive elevation has been 
conjoined with a conveniently arranged plan at a 
moderate cost. 

In this description of house considerable difficulty is 
generally experienced in obtaining anything like an 
original design. The extent of such houses is not 
sufficient to give scope for much variety in the treat- 
ment, unless it approach the eccentric, and originality 
in the design is therefore almost wholly confined to the 
interior finish. Where the object is to keep the cost of 
the house as low as possible, it is often the practice to 
purchase the joinery and interior fittings of a manu- 
facturer, who generally sends out the stock designs in 
large numbers. It is partly for this reason that the 
interiors of such houses are as a rule so similar in ap- 
pearance as to suggest the idea that they are turned 
out of the same mould. 

In the case of this house the architect has very wisely 
taken the trouble to make special designs for the whole 
of the joinery and interior fittings ; and, as will be 
seen from the examples we give, has handled the sub- 
ject very effectively, with the result of considerably 
improving the appearance of the house as a whole and 
of giving it a pleasing and substantial aspect indicative 
of care and thought. 

Following is the full text of the specifications used 
in the erection of the house, which show the materials 
employed, and will be useful to some of our readers as 
a guide in drawing up similar documents. 

Mr. Harris has been very successful with this class of 
residence, as well as with others of a more extensive 
character, and is responsible for the designs of a num- 
ber of dwellings at Flatbush and elsewhere. 

SPECIFICATIONS. 
Mason’s Work and Materials. 

Excavation.—Excavate to depths required for cellar 
walls, piers, cesspools, pipes, and any other work 
necessary to be excavated for. 

Remove top soil and place on one side, and at com- 
pletion of building use it in the final grading around 
it. Fillin and ram down tight with earth around all 
piers, pipes, ete. 

Foundations for cellar walls, piers, etc., to be con- 
crete, 4 inches thick, and 1 ft. wider than walls or piers 
resting on them. This concrete to be of Rosendale 
cement and clean sharp gravel. Build stone founda- 
tions for area steps and brick risers. Cellar walls, 
chimneys, piers, ete., to be laid up with sound Jersey 
brick laid in cement mortar, stopped up from concrete 
with footing courses. 











Cover outside of foundation’ 


walls with a heavy coat of pure Rosendale cement 
from foundation to surface of ground at grade. The 
walls and piers above ground, the laundry fireplaces, 


and chimneys above roofs, to be faced with good 


quality North River hard burnt brick laid in cement 
under mortar joints and struck smooth. All cement 
mortar used tobe 1 part cement, 1 part lime, and 8 
parts sand. Kitchen fireplaces to be faced up with 
Philadelphia pressed brick laid in white mortar. 
Form fireplaces where shown with 8 inch by 8 inch 
smoke flues, with joints struck smooth and full with- 
out pongetting. Furnace flues to have a round 6 inch 
fireclay pipe to extend from cellar to a point 4 feet 
above second story beams. Turn trimmer arches, set 
cellar window frames, and form all other brickwork 
necessary to complete the building. 

Cesspools.—Build up with dry stone walls 18 inches 
thick a cesspool, 6 feet inside diameter and 18 inches 
deep. Draw in at top, leaving manholes to be covered 
with bluestone. Cesspool to be 20 feet from rear of 
building. 

Drain Pipes.—Uay 5 inch heavy glazed earthenware 
pipes from houses to cesspools, the joints to be laid 
tight with cement and well blocked up with stone. 
Also coal slides of heavy glazed earthenware pipes, 16 
inches in diameter, «as shown on plans. 

Bluestone.—Furnish and set the following of North 
River bluestone: A piece 16 inches square, hollowed 
out, and 4 inches thick, common axed, for each leader 
to discharge upon. Cover for cesspool 4 inches thick, 
with four 14 inch holes drilled through it. 

Cellar window and door sills 3 inches thick, common 
axed. A stone 1 foot square, 4 inches thick, for each 
post in cellar. Area steps 8 inches thick, axed. Area 
coping 5 inches thick, common axed. Chimney 
caps (with flueholes) 3 inches thick, common axed on 
edge. Lintels over kitchen and laundry fireplaces 10 
inches high, 3 inches thick, rubbed. Rubbed hearth 
in kitchen 3 inches thick, bedded in cement. 

Stone 2 ft, 4in. X 2 ft. 4 in., and 8 in. thick, with hole 
for coal slide, common axed. 

Flagging.—Four feet wide from front steps of both 
houses to meet flagging of sidewalk and also 180 odd 
feet running from northerly end of the owner’s lot on 
Ocean Avenue to the curb on Lincoln Road. 

Furnish cast iron coal slide cover with strong chain 
and fastening complete. 

Concrete in Cellar.—Cellar and laundry floors to be 
covered with gravel and cement concrete 3 incnes thick, 
and finished on top with a mixture of Rosendale cement 
and sand, 1 of cement to 2 of sand, laid 1inch thick. 
To be warranted one year. 

Filling in, Grading, etc.—The space formed by slope 
of bank on the owner's lot to be filled in with earth and 
gravel level with owner's lot. The entire property to 
be plowed up, all stones cleared off, and the whole har- 
rowed down level and sowed with first-class grass seed 
jn best manner, leaving roadway by the house as may 
be directed. Cart away all stones and rubbish. 

Lath and Plaster.—Lath all walls, ceilings, soffits of 
stairs, ete., in first and second stories, the walls of land- 
ing in cellar, with sound laths, well nailed 3g inch 
apart, breaking joints every 16 inches. Plaster all 
first and second story work 8 coats; 1st and 2d coats, 
1 of lime to 4 of sand, with plenty of well whipped 
goat's hair; 8d coat in kitchen pantry and second 


story, hard finish ; 3d coat in parlor, hall, and dining - 


room to bea fine sand finish, using sharp, fine white 
sand and noplaster. Laundry and W. C. walls to have 
a rough coat and then a slip coat. All walls to be 
plumb and true, and ceilings level. 

Cornices —Run plaster cornices in dining room, par, 
lor, and first story hall. Set plaster centers where there 
are drop lights; to be 16 inches diameter, plainly 
moulded. Four transoms where shown, with moulded 
brackets at foot and rule joint on arrises. Also run 
rule joint on arrises of chimney breasts and any other 
angles of plastering, as directed. 

Make good any broken orimperfect places in plaster- 
ing or brickwork at completion of buildings, and clean 
out and eart away from premises all dirt and rubbish 
left from the mason’s portionof the work ; clean down 
allexposed brickwork. 

Carpenter's Work. 

Timbers.—Beams, studs, roof timbers, ete., to be of 
spruce, sound, dry, and free from defects. 


Sizes 1st floor beams.........- 8in. X 8in.—16 in, from centers. 
SS 59d! hi SS Of aat= gees Zin. X 8in.—16 in, - 
Ati OS so oaeseee Bin. X 7% in.—18 in. a 
BU PGES oa LEE sane wie .eeee3iD, X 7in.—18 in. ae 
=) Rigs e pee IA x4 ...4in. X 6in. 

“ Plates ** ff PAA Ps Pi 4in. x 4 in. 


* Studs 2h4in. x 4in. 

Girders in cellar.6 in. X 8 in., rafters 2in. X 6in. and 
2in. X 8in., ridges 1in. x 8in. All other timbers of 
sizes designated by architect. 

Framing.—Sills halved together at corners, Ist story 
beams notched on sill; 2d story and attic beams to be 
notched on a1 in. X 6 in. girt let into studs flush with 
inside. All floor beams used as headers or trimmers 
to be 4 inches wide. Beams well spiked at every mor- 
tise. Bridge each tier 2 rows of bridging of 1 in. X Sin. 
stuff, 2 nails each end. 

Studding.—Set studs 16 inches from centers, with 
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sole and cap pieces, and 1 row bridging studs, to be 
doubled at door and window jambs and at angles. 
Truss over all double door openings. 

Roof.—Frame roof in the strongest manner, rafters 
18 inchesfrom centers,and the whole well braced and 
spiked. Rafters of piazza and roof of balcony to be ex- 
posed, planed, and chamfered. Posts in cellars to be 
6 inch rough chestnut. 

Outside Covering.—W alls and roof to be covered with 
1 inch hemlock boards, tongued and grooved and 
planed one side. To be laid diagonally on walls. Cover 
roofs and sides with heavy resin-sized building paper, 
sheets well lapped and secured. Corner boards, fascias, 
window trimmings, etc., to be 14 in. thick, 4 and 5 
inches wide as directed, all of white pine. Clapboards 
to be beveled, and laid 414 inches to the weather, and 
shingles on sides to be common pine shingles laid 5 
inches to the weather. 

Roofs to be covered with cedar shingles. Gutters to 
be formed as shown on elevation, and to be lined with 
tin. Leaders to be 3inch galvanized iron with offset 
at foot. Flash with tin around chimneys, valleys, ete., 
top of all horizontal caps and sides of building where 
roof joins it. 

Cover 2d story balconies with tin. All tin used for 
gutters, roofs, or flashing to be the best I. C. charcoal 
tin, painted two coats and allowed to dry before using. 
Sheathe up the ceiling of piazza of No. 2 house with 31% 
inch wide pine, matched, beaded, and planed. 

All trimmings and ornamental work, mouldings, rails, 
etc., on outside of building to be as shown onelevation 
of white pine. Piazza posts 6 in. white pineturned, 
with square tops and bases. Balcony roof posts 4 in. 
square pine. 

Fences.—Build fence as design, with two carriage 
gates and twosmaller gates, with strong hinges and 
catches. 

Piazza Floors.—To be 1 inch white pine 414 inches 
wide, tongued and grooved and planed one side. 

The roof boards of piazzas and baleony to be 144 inch, 
346 inches wide, tongued, grooved, and beaded, planed 
one side. 

Piazza steps 114 inch white pine, risers 1inch. Rear 
steps and risers linch. All steps to have coves and nos- 
ings. 

All work to be as architect’s details. 

Inside Work.—All inside work to be white pine 
unless otherwise specified. To be clean, sound, and 
dry. 

Floors.—First story except kitchen to be 1 inch pine, 
tongued and grooved, planed one side, 414 inches wide. 
Kitchen yellow pine 444 inches wide. Attic floors to be 
roofing boards,same as that used for roof. All floors 
blind nailed, and to be good quality stuff. Furr off 
laundry and W. C. brick walls with 1 inch x 114 inch fur- 
ring. Set grounds for plastering. Furnish centers for 
arches. 

Window Frames.—Cellar frames to be 11 inch stuff, 
rabbeted for sash and covered with galvanized wire 
netting. Box frames to have 1 inch pulley styles, 2 
inch sills, 1g inch parting strips, and 114 inch stop 
beads. 

Door Jambs.—One inch stuff with 14 inch strips to 
form rabbet. All door saddles and hearth borders to 
be of ash. 

Sashes.—All sashes to be 114 inch pine, hinged in 
cellar and attic, and double hung in other windows, 
except stained glass windows, which will be stationary. 
All double hung sashes to have best cord, pulleys and 
weights, ete. Sash divided asshown. The sashes over 
bath room doors to be transoms, hinged ,and but- 
toned. 

Blinds.—All windows in parlor, dining room, and 
rooms in main part of house which open to the south 
and west to have Hill’s inside blinds. The frames for 
these windows to have no stop beads, but space 4 
inches wide to be left from sash to plaster, to receive a 
stop bead. Allow $130 for these blinds. All other 
windows to have 114 inch outside blinds, with rolling 
slats and strong hinges and fastenings open and shut. 
Put outside blinds to all blank windows. 

Doors.—All doors except closet sliding and front out- 
side doors to be 144 inches thick, 4 panels, with flush 
mouldings both sides. Closet doors 114 inch, 4 panel, 
flush mouldings outside. Outside front doors 2 inches 
thick, with raised mouldings outside and flush mould- 
ings inside, panels as shown. Sliding doors 2 inches 
thick, 4 panels, flush mouldings both sides. Sash doors 
where shown to have 4lights. Double doors between 
parlor and hall will be furnished with hardware, stain- 
ed and finished, and left in attic in good order. 

Trim.—\st_ story trim to be 416 inches wide, 
% inch thick, beaded, with corner and base blocks 
and wall mouldings; corner blocks to have turned 
rosettes, windows to have panel backs, panels flush 
moulded. Base 8 inches high, with 2 inch mould. 
Second story trim to be same as first, excepting that 

y there are to be no base blocks or wall mouldings, win- 
f dows to have sills and aprons. Base 7 inches high, 
Same as first story. To be a2 inch picture mould around 
parlor, dining room, and hall in first story. All trim, 
doors, ete., to be extra clear white pine, as they will be 
stained 
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Stairs.—Main stairs to have 344 inch x 3 inch cherry 
rails, with 6 inch turned cherry newels and 1% inch 
turned pine balusters. Treads to be1¥4 inch, with cove 
and nosing. Risers 1 inch, strings, fascias, ete., 1 inch 
beaded. All pine stairs to be strongly timbered, housed, 
glued, and left secure. Cellar stairs to have treads and 
strings of 2 inch rough plank planed on top, no risers. 
To have plain hand rail and supports. Stairs to attic 
to be box stairs, 1 inch treads and risers, with pine hand 
rail. 

Fittings in Laundry.—Fit up two wash trays of 
2 inch clear pine, joints put together in white lead. 
To have clamped lids, four 1 inch holes through each, 
and turned legs. 

W. C. in cellar to have seat, lid, riser, ete., of 1 inch 
pine; seat and lid with brass butts; all put together 
with screws. Trim laundry windows and doors. 

Coal Bins.—Fit up, with studs and roofing boards, 
two coal bins, as directed by architect. Make cold air 
boxes with dampers of 1 inch pine. Build bulkheads 
over cellar steps of linch pine, double hinged doors. 

In Kitchens.—Fit up sink, with draining shelf of 
yellow pine wainscot 613 feet high back of sink and 
boiler, and 3 feet 6 inches high all around kitchen, 
with white pine not less than 14 inch thick, 214 inches 
wide, tongued, grooved, beaded, and planed, with 
2 inch mould for cap. 

In Butler's Pantry.—Fit up lockers with shelves and 
paneled doors, from counter shelf to ceiling, with cap 
mould. Tohave 3 drawers and cupboard, with shelf 
under counter shelf. All closets throughout to have 
shelves of 1 inch pine, with beaded edges and strips 
for hooks, placed where the architect may direct. Put 
locker and shelf in back porch. 

In Bath Room.—Wainscot all around with yellow 
pine 244 inches wide, 14 inch thick, tongued, grooved, 
beaded, and planed, with 2inch moulded cap. Bath 
tub casings and batten door under basin the same as 
wainscot. Top of the tub 1 inch yellow pine. 

W. C. to have yellow pine seat, lid, and riser ; seat 
and lid to be clamped and provided with brass butts. 
All put together with screws, so as to permit of its 
being readily taken apart. Case in all exposed pipes 
in kitchen with pine 1 inch thick, using screws. 

Mantels.—Allow $30 each for parlor and dining room 
mantels, to include hearth, grate, ete., complete. 
Furnish and set in each second story front room a 
pine mantel, with moulded shelf, bed moulds, beaded 
pilasters, moulded bases, etc., with aslate hearth. The 
register will be set in brick and plaster in this fire- 
place. 

Finials.—Furnish iron fiuials as shown, to cost $2 
each. To be set in turned bases of chestnut, and se- 
cured to roof as architect directs. 

Clothes Pusts.—Set four turned chestnut clothes 
posts at rear of yard, as will be directed. 

Hardware.—First story front outside doors to have 
5 inch mortise lock, with night attachment, brass face 
plates, keys, ete. ; knobs, drop, roses, bell pull, ete., of 
bronzed iron ; 5 inch loose pin butts of bronzed iron, 
with ornamental face. All other first story doors, ex- 
cept sliding doors, to have 314 inch black japanned 
butts, plain with acorns, and 4! inch mortise locks, 
with brass face plates and keys, and white porcelain 
knobs with japanned shanks, and with porcelain drops. 
Sliding doors to run on brass tracks, with iron shears, 
and to have japanned flush pulls and locks. Second 
story doors to have 4inch mortise locks, with brass 
face plates and keys. Knobs and drops white porce- 
lain. Butts same as first story of cast iron, not japan- 
ned. Doors in cellars and laundry to have corner 
mineral knobs, with rim locks and brass keys. No 
two keys to be alike in the house. Put bolts on bulk- 
head doors. Doors in pantry to have 214 inch black 
japanned butts or brass locks, with iron keys. Draw- 
ers to have pulls to match japanned butts. All hinged 
windows in cellars to have cast-iron 3 inch butts and 
strong buttons, and French window in second story to 
have butts to match dodrs, and a flush bolt top and 
bottom, and white porcelain knob. All first and 
second story windows to have common fasts to match 
other hardware. Put double black japanned clothes 
hooks in all closets in second story, as architect directs. 
Furnish all other necessary hardware. 

Bells.—A 4 inch gong to be fitted in kitchen to ring 
from front of house, and a swinging bell in kitehen to 
be rung from 2d story hall. 

Furnaces, Ranges, etc.—Provide and fit up complete 
a portable furnace with galvanized iron casings of suf- 
ficient power to heat the rooms to 70 degrees in coldest 
weather. Registers to be black japanned where shown, 
with tin pipes leading to them. Registers to have 
slate borders and tin boxes, and set in plaster of Paris. 
Put iron lathing on both sides of pipes in wood parti- 
tions, and line studs both sides of pipes with tin. Also 
put iron lath in rear rooms, 2d story, 3 feet 6 inches 


4 feet, where marked. Puta black japanned iron cellar | 
and corner fluehole, 2d story, rear rooms. 


Puta dam- 
per in each heat pipe at furnace. Range to be a 3 foot, 
east iron, brick set range, with at least six 7 inch 
holes, water back, etc., set complete. 
Painter's Work. 
All outside wood and brick work, including roofs, to 








be painted three coats in four or five colors, according 
to architect’s designs. 

All inside woodwork in laundry and second story, ex- 
cept bath room, to be painted three coats, in two 
colors, or stained cherry in second story, as described. 
In kitchen and bath room, woodwork to be stained a 
light tint. All other first story pinework to be stained 
cherry in best manner, after filling floors of parlor, 
dining room, hall and pantry. Kitchen floor to be oiled. 
Putty up and sandpaper down before last coat is put 
on. Cellar walls and joists overhead, under side of 
first story floors, ete., in cellar and laundry to be white- 
washed one good coat. 

The parlors, dining room, and 1st story hall walls 
and ceilings to be well sized with glue sizing, and 
kalsomined in best manner. Walls with frieze above 
picture mould, cornices, and center pieces be tinted in 
kalsomine, tints being selected by architect. 

All white lead and linseed oil to be pure, and the 
whole of the work done in the best manner. 

Glaziers Work. 

All glass, except where specified below, to be good 
quality, double thick American glass, set in putty 
with metal tacks. Sash divided as shown. Diamond 
windows at end of hall to have lights of plain colored, 
rough cathedral glass, worth at least $4 for the whole 
window. To be selected by the architect. Put plain 
glass in sash door at rear of kitchen and in transom 
over bath room door, and ground glass in doors at 
back of ist story hall. 

Plumber's Specification. 

Fixtures.—Sinks.—In kitchen to be 1 foot 4 inches 
2 feet 4 inches cast iron sink, with strainer and with 
east iron legs, and plain back with brass flange, and 
thimble cock with hose end in cold water cock. 

Boiler.—To be a 30 gallon galvanized iron boiler on 
plain stand ; to have 34 inch sediment cocks, 14 inch 
stop and waste cock on cold water supply. Sediment 
pipe to be 34 inch. A lead pipe to discharge into trap 
of kitchen sink. 

Bath.—In bath room a 5 foot 14 oz. tinned and plan- 
ished copper bath tub, with overflow and nickeled 
combination cock, plug, chain, etc.; 12 ince Wedg- 
wood ware basins, with overflows, nickeled plug, 
chain, and turn-round cock. Basins to have Vermont 
marble slabs, countersunk and moulded, and base 8 
inches high. Basins secured to slabs with brass clamps. 
Water closets to cost $15 each, of a pattern selected 
by architect, to be fitted up complete with 4 inch 
D lead traps and screws. To have cistern if desired. 
The wash trays in laundry will be wood, furnished by 
carpenter. To be fitted up with brass flange and the 
compound pressure cocks, strainers, plugs, chains, 
etc., complete. To be provided with overflows. 

W. C. in cellar to be an enameled iron hopper, flush- 
ing rim, supplied from street pressure, with 4 inch 
D lead trap and screw, all fitted up complete. All 
fixtures, except W. C., to haye hot and cold water. 
Put stop and waste cock on supply just inside cellar 
walls, and a supply to cut off second story fixtures, 
making the system complete for draining all pipes in 
the house. 

Water Supply.—Take a 3g inch tap from street main, 
paying for all permits, etc., and run a 3 Ib. per foot 
4 inch lead pipe from traps to inside cellar walls ; 
there connect with a 14 inch galvanized iron pipe, and 
run up to kitchen ; from thence take 14 inch branches 
of two A lead pipes to supply all fixtures except boiler, 
which is to be % inch 2 A lead pipe. Take from boil- 
ers a lg inch 2 A lead pipe, with 1ginch 2 A lead 
branches, to supply all fixtures. Connect boilers with 
water tanks with a 3g inch 2 A lead pipe. All over- 
flows to be connected with waste pipes of fixtures. 
All lead joints wiped with solder, and all connections 
made perfect. 

Waste Pipes.—To be 4 inch, tarred, cast-iron waste 
pipe, to run from earthenware pipe up through bath 
rooms and through roofs, where they are to be pro- 
vided with ventilating caps, with lead flashing at 
roofs. These pipes to have 4inch cast-iron running 
traps just inside cellar walls, with handholes and 
covers, and vented through a 3 inch cast-iron pipe, to 
run to surface of ground at buildings, and extend 6 
inches above ground, with ventilating caps. Make 
W. C. and connections with 4 inch soil pipe by means 
ofa4inch D lead § trap, with screws; trap of W. C. 
to be vented through 2 inch D lead pipe, that from 
cellar W. C. torun into vent from main 4 inch trap, 
and that from bath room W. C. to run into main soil 
pipe from above fixtures. 

Sinks, wash trays, basin, and bath tub to waste 
through 1% inch D lead § traps. 

All connections of lead with iron pipes to be made 
with brass ferrules. 

Safes.—Put 3 lb. per foot lead safes, edges turned up 
2 inches, under bath tub, basin, and W.C. in bath room, 
with waste of % inch D lead pipe to discharge on eel- 
lar floor. Safes to have brass strainers. All joints of 
iron pipes to be filled with oakum and hot lead, and 
wellcalked. Apply the peppermint test if desired. 

Gas Fitting.—Connect in each house with meter, a 
pipe of proper size with shut-off cock as it leaves meter, 
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From this run branches of proper sizes to all outlets. 
Outlets securely capped. Ceiling outlets 8 inches be- 
low ceiling. 

All pipes to be wrought iron, firmly secured in place 
with iron hooks, hinges, straps, etc. Test pipes with 
ether. The plumber is to furnish all materials men- 
tioned in the foregoing, and the said materials are to 
be the best of the kinds specified. All work to be ex- 
ecuted in a first-class manner, joints made tight, and 
the whole system of drainage and supply to be per- 
fect in every respect. 

The whole of the materials referred to in the fore- 
going specifications are to be new, and the best of 
their several classes, free from all imperfections. The 
whole of the work is to be executed in a sound and 
workmanlike manner, and completely finished, in all 
respects, to the entire satisfaction of the architect, 
whose decision on all matters connected with this con- 
tract shall be conclusive and binding on both owner 
and contractor. 





THE WAINWRIGHT SYSTEM OF STEAM HEATING. 
The question of domestic heating attracts each year 
increasing attention, for one of the first conditions of 
comfort is the maintenance of an agreeable temperature 
during all seasons of the year. The convenience and 
easy regulation of heating systems depending upon 
steam or hot water soon made them popular for use in 
public buildings and offices, but their introduction into 
dwelling houses has been somewhat more tardy, on 
account of the large first cost of the apparatus, and 
still more perhaps on account of the unattractive 
shapes given to the radiators. But there has recently 
been a great improvement in both of these respects, 
The boilers are now self-regulating and much less expen- 
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sive than formerly, while the radiators are made very 
pleasing in appearance. 

Among the most attractive forms which have been 
introduced in response to this artistic demand are the 
corrugated tube radiators made by the Wainwright 
Manufacturing Company. Their general appearance 
and construction are shown in our illustrations. We 
have already spoken in a previous issue of the manu- 
facture of these tubes and their use under different 
conditions, but their particular applicability for pur- 
poses of radiation deserves special mention. 

The radiators are intended for use with steam or hot 
water, and are arranged for either the single or double 
pipe system. They are all tested up to 100 pounds 
pressure before being allowed to leave the works. The 
tubing is seamless throughout, and is made of thin 
copper or brass. The corrugated form increases the 
amount of actual heating surface, and at the same time 
strengthens the tube. In consequence, itis permissible 
to use very thin metal, by which quick radiation is ob- 
tained and the efficiency of the system largely increased. 
Carefully conducted experiments made on the corruga- 
ted and the iron pipe radiators have demonstrated a 
decided advantage in favor of theformer. On account 
of this greater efficiency, a room may be heated with a 
much smaller radiator. It will be noticed that the 
tubes are corrugated both inside and out, and there- 
fore the whole surface is presented to the action of 
the steam or hot water, in place of a simple addition 
being made to the exterior. Further, the corrugation 
isspiral instead of annular, and has perfect freedom 
for expansion and contraction. 

The radiators are well arranged for circulation and 
drainage, and by reason of the thinness of the tubes, 
cool quickly when the steamis shut off. They are 
made in several sizes, and, owing to the corrugated 
tubing used in their construction, form an agreeable 
feature in the furnishing of an apartment. 








The offices of the Wainwright Manufacturing Com- 
pany are at 65 and 67 Oliver Street, Boston, and at 93 
Liberty Street, New York. The factory at Medford, 
Mass., isnow being enlarged to meet the demands of 
an increased business. <A four story building, 31 by 78 
feet, is in course of erection, and when completed will 
contain a machine shop and corrugating and radiator 
departments. The former building has been moved, 
and will also be utilized as amachine shop. These 
changes will increase the capacity of the works three 
or four times, and permit the company to fill its ac- 
cumulated orders 

—_—_———2+ 6 +e ____ 
Asphaltum in Building. 

The use of asphaltum in building has become quite 
general. It is principally employed as a prevention 
against damp cellar walls and mason work under 
ground, also for water-tight (cellar floors, coating for 
rain water cisterns, covering for underground vaults, 
ete. The usual method of applying it is to reduce to a 
semi-liquid state, in a large iron pot, over a good fire. 
The wall is made as nearly dry as possible, and the joints 
somewhat rough, to admit of the asphalt penetrating 
the pores and securing a hold ; the wall is then covered 
with asphalt applied witha brush while the material is 
hot, and brushed in well—a coating one-half inch thick 
being as perfect a protection as a thicker one. <A bar- 
rel of asphalt, as found in the market, heated and ap- 
plied to vertical walls of brick, will ordinarily cover 
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about two hundred and fifty square feet of surface, 
and produces most lasting results. Care must be taken 
in heating the asphaltum that it does not boil over the 
vessel and ignite. 

+ 0 
Practical Hints to One Contemplating Building. 
Before the contract is signed, ascertain the exact 

location of the house, so that you may know just how 
much the excavation will be. It often happens, when 
this precaution is not taken, that there is more 
excavation than ordinary, and the contractor will 
refuse to do the work required, without extra pay; 
and rather than have an extra, the house is located 
either too low or too high from the street—an error 
that can never be corrected except at considerable 
cost. 

To ascertain the exact excavation, it is necessary 
first to know the grade of the sidewalk, and from this 
measure back the distance desired from the street line, 
allowing a fall to the street for the water of not less 
than one inch to three feet. This will give you the 
grade line at your foundation wall, and the excavation 
will thus be easily calculated, as the wall is usually 2 
ft.6in. above the grade, and as much below as the 
cellar is required deep, allowing three inches for con- 
erete on cellar bottom. Having fixed the distance of 
the house above the street and its elevation above the 
same—see to it that the top soil is carefully removed 
at such a distance from the house as not to be 
covered up by the poor soil when thrown out, and 
in such deposits as to be most convenient for top 
covering when ground is finally graded. This pre- 
caution will save moving dirt unnecessarily. The 
poor soil should be thrown out and deposited far 
enough away from the wall so as not to be in the 
way of the carpenters, or act asa dam to keep 
the water from running away from the building. As 
much of it as possible should be deposited where it 


is wanted toremain. Handling dirt twice over is ex- 
pensive, and this generally falls upon the owner, if 
inexperienced. 

The specifications generally call for a trench to be 
dug under the wall a few inches wider thanthe wall 
itself and 8 to 12 inches below the cellar bottom. 
This trench to be filled with conerete of which the 
wallis tobe built. This isa very important matter, as 
upon a good foundation depends the stability of the 
house. It too often happens, however, that the con- 
tractor hurries over this part of the work, as he can 
easily escape detection by puttingin but three or four 
inches of concrete only of the width of the wall. If 
this work is done in the late autumn, the inside of 
foundation wall should be well banked up with 
earth to keep out the frost. 


es eC 
Builders? Hardware and Tools, 


One has only to examine a modern, well-built house, 
or to glance over one of the handsome trade catalogues 
issued by the principal manufacturers or dealers, to 
appreciate the immense advance made during the 
past few years in the department of building hard- 
ware and accessories. We have before us now a very 
handsomely illustrated catalogue issued by Messrs. 
Chas. A. Strelinger & Company, of Detroit, Mich., in 
which there is much to attract those interested in the 
building arts. The steck of hardware carried by the 
firm is very extensive, and so complete that their 
catalogue might well serve as a list of what has been 
accomplished in this direction. It has been the en- 
deavor of the firm to let no desirable article manu- 
factured escape their attention, and at the same time 
to limit their stock to the very best grade of goods, 





WAINWRIGHT CORRUGATED TUBE RADIATORS. 


such that they can recommend for quality in material 
and workmanship. It is the practice of the house to 
offer their services personally in the selection of the 
requisite trimmings, where their customers are unac- 
quainted with the intricacies of builders’ hardware ; 
or, where a description and plan of the contemplated 
building are sent to them, with an approximate detail 
and figure, they are quite willing to submit a specifi- 
cation of the hardware required, with an estimate of 
the cost. With this assistance and that offered by the 
fully illustrated catalogue, it becomes quite as easy to 
accomplish one’s shopping in this line of goods as in 
others that are more familiar. Handles, hinges, locks, 
and, in fact, everything necessary for doors and win- 
dows and furniture, are found in such attractive 
forms that they can well afford to be made a feature 
of the decoration, in place of being chosen simply for 
their unobtrusive usefulness. ° In stable fittings, also, 
the list of convenient devices is large enough to make 
ita strong temptation to have the stable a very com- 
plete affair. 

The same firm makes a specialty of tools and supplies 
for workers in wood and metal, and the catalogues 
issued in these departments are similarly complete 
and attractive. One is almost surprised to find that 
there are so many tools in the market ; and unless he 
be a practical man, he would certainly be at a loss to 
account for the use of some of them. The stock 
described in these catalogues represents the goods of 
many of the best manufacturers in the country. 
Here, also, the system of fully illustrating the text is 


.a great advantage, for it enables the purchaser to 


obtain an excellent idea of what he is ordering. 

AcrID pulp for paper making is produced in Sweden 
at a cost of one cent per pound. The labor is mostly 
performed by women, whose wages are from twelve to 
twenty cents a day. 
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DRAINAGE LEVEL FOR BUILDERS, 

For many years Messrs. W. & L. E. Gurley, of 
Troy, N. Y., have been well known as the manufactur- 
ers of surveying instruments, and have brought out 
many special forms possessing decided excellence. 

The drainage level which we illustrate 1s particularly 
suitabie for builders and others who require accurate 
levels, for either constructive or hydrographie pur- 
poses. The instrument is simple and efficient, and its 
price very moderate. The oval brass case containing 
the level and telescope is 9 in. long, 2 in. wide, and 14 
in. high. Itis provided on its under side with a small 
socket, fitted to a ball spindle, by which it is made ap- 
proximately level. The more delicate adjustment is 
made by the small leveling screws as shown. The in- 





























DRAINAGE LEVEL FOR BUILDERS, 


strument is easily adjusted. By reversing the spirit 
level from end to end on the lower faces of the case, 
any needed corrections may be made by the two screws 
in line with the level tube ; and by applying the oppo- 
site faces to the same surface, the cross wires in the 
telescope may be made to cut the same point in both 
positions of the case by means of the two adjusting 
screws. 

By the belp of this little instrument drains can be lo- 
eated and leveled, and the lines for shafting, floor tim- 
bers, and sills be determined with precision. When 
the level is removed from its socket, it can be applied 
either by itself, or on a straight edge for leveling sur- 
faces in the ordinary manner. Ifdesired, a compass is 
added, removably attached to the upper surface of the 
case, and thus equipped, the instrument serves for de- 
termining the bearings of lines, and for measuring 
angles. The level is mounted on a jacob-staff, plain 
tripod or, as shown in the engraving, on a tripod with 
leveling screws. 

rs 
SCREW CUTTING MACHINERY. 

The Bolt Cutter, Nut Tapper, and Pipe Threader 
shown in our illustration is manufactured by the Wi- 
ley & Russell Manufacturing Company, of Greenfield, 
Mass., whose patent screw cutting and other labor- 
saving machinery and tools are so well known in the 
market. 

The machine is made with hollow spindle, the hole 
through which is 244 inches in diameter. The vise is 
adapted to properly hold the various sizes of the pieces 
to be operated upon, and to take work of irregular 
shapes. The back gearing is made very powerful, and 
the gears are so arranged that they may be thrown 





BOLT CUTTER, NUT TAPPER, AND PIPE THREADER. 


out, as in an engine lathe, for small work, and also in 
running back after cutting screws 

The countershaft of the bolt cutter is run at about 125 
revolutions a minute. The patent friction pulleys em- 
ployed are entirely noiseless, smooth, and easy in their 
operation. Each pulley is made with two right and 
left screws, of very steep pitch, which apply the friction 
effectively at the touch of the operator, and release the 
pulley immediately upon the reversal of the action. 

This construction prevents them from sticking or 
slipping. They are readily adjusted, and cannot work 





loose. Assortments of taps, dies, and collets are fur- 
nished with each machine, varying in their range ac- 
cording to the wishes of the purchaser. The patent 
adjustable dies made by this company are in two 
pieces, accurately and securely held together by screws, 
and possess many advantages over the solid die, or 
those made with asingle opening, and depending upon 
the spring temper of the metal to permit the wear to 
be taken up. 

Large numbers of these dies have been in use as 
much as seven years without needing renewal. Prop- 
erly treated, a die will frequently thread from fifty to 
eighty thousand bolts, without requiring attention. 
They are readily fastened in their collets by side screws. 
The taps for cutting internal threads have a corre- 
sponding range in their diameters, and, like the dies, are 
made according to the Whitworth or Franklin Insti- 
tute standards when so ordered, but otherwise are of 
the V pattern. 

These several features combine to make the screw 
cutter an admirable machine, and one capable of pro- 
ducing the highest grade of work. 

S++ 
Natural Gas Notes, 


The Edgar gas well at Canonsburg, Washington Co., 
Pa., was recently struck by lightning, and for five days 
burned furiously. The roar of the escaping flames 
could be heard for a distance of eight miles. The gas 
burned at least 125 feet above the ground. As the well 
ismuch the largest that has ever caught fire, its ex- 
tinguishment was a matter of considerable difficulty. 
It was thought at one time that a special machine 
would have to be constructed, and, in fact, such a piece 
of mechanism was actually ordered, but the superin- 
tendent in the mean time decided to try the expedients 
at hand. A track was laid up to the mouth of the 
well. As many of our readers, unacquainted with 
natural gas, will hardly understand how this could be 


+ done, it may be well to state that at such high pressures 


as prevail in the Washington district, the gas jet shoots 
straight into the air in a solid blast, and the flame is 
many feet distant from the actual mouth of the well. 
When the track had been completed, a heavy iron car- 
riage, on which an upright smoke stack had been 
placed, was moved gradually toward the well. Guy 
ropes supported the stack during transit. When al- 
most over the mouth, the ropes were given a sudden 
jerk, and the smoke stack set squarely over the escape 
pipe. The force of the blast kept it in vertical position: 
Another sudden jerk of the guy ropes, and with the 
overturning of the stack the flames were extinguished. 
When this same plan was tried without the carriage, 
the pressure of the gas blew the stack 20 feet. It will 
be remembered that avery similar plan was tried dur- 
ing the disastrous fire at Murraysville in the winter, 
except that the carriage was replaced by a temporary 
derrick. 

The Pennsylvania Natural Gas Co. is now at work 
putting down one of the longest continuous lines of pip- 
ing that has has ever been laid under any of the river 
beds near Pittsburg. It will pass under the Ohio River 
from Allegheny to Cork’s Run. The section under the 
river is 3,000 feet in length and cost $5 per foot, exclu- 
sive of the pipe. A trench 6 feet deep and 12 feet wide 
was made by the Monongahela Dredging Co., for the 
reception of the 10 inch main, which will be followed 
later by a second one of the same size. This gives the 
company connection with their 12 inch gas main run- 
ning directly to the Washington field. They are extend- 
ing their lines through both Pittsburg and Allegheny. 
The vigorous competition which they propose to wage 
against the Philadelphia and other companies will 
probably effect a marked reduction in the price of 
natural gas. 

8 
Mitis or Wrought Tron Castings. 


We gave articles on this subject in our paper of Feb. 
6 and Feb. 20. Mr. Pedro G. Salom, at the meeting of 
the Franklin Institute of May 19, 1886, gave an oral ac- 
count of the process of manufacturing castings of 
wrought iron and steel, called by the inventor, Mr. 
Peter Ostberg, of Stockholm, ‘‘mitis” castings, and 
exhibited a number of specimens of the same. Mr. 
Ostberg has made use of the well known fact that cer- 
tain alloys of metals possess a fusing temperature much 
lower than that of the metals composing them ; and 
among these, aluminum alloys are especially notable. 
In making ‘‘mitis” castings, a very small quantity, 
about 0°5 of one per cent, of aluminum, in the form of 
a seven or eight per cent aluminum alloy of cast iron, 
is added to the charge (about sixty pounds) of wrought 
iron in the crucible the moment this has been melted. 
The fusing point is at once lowered some 500°, and the 
charge, now an alloy of iron and aluminum, becomes 
extremely fluid and can be east in the finest moulds, 
while the great difference between its temperature and 
its fusing point gives all the time necessary for manip- 
ulating it without danger of its solidifying. The ex- 
treme fluidity of the charge allows the ready escape of 
the gases, which otherwise would make a porous ¢ast- 
ing, and the result appears to bea remarkably fine, 
solid, and tough casting of wrought iron, 


ANDREWS’ DECK LIGHT AND VENTILATOR. 

The improved form of deck light and ventilator 
shown in our illustration is the invention of Mr. H. N. 
Andrews, of Gloucester, Mass. 

It is represented with the glass cover partly raised 
from the base, to which it is attached by a brass chain. 
When closed, the cover is securely held in place by re- 
verse locks, and is perfectly water tight. When open, 
it serves as a light and ventilator combined. The base 
is usually made of galvanized iron, and is set into the 
deck, flush with the top of its lower flange, being se- 
cured by five serew bolts. 

Two sizes are manufactured by the inventor, their 
diameters being 10 and 14 inches respectively, and the 








































































































































































































ANDREWS’ IMPROVED DECK LIGHT AND VENTILATOR. 


height in both cases 7 inches. The cover is made of 
brass. In the two sizes, the panes of glass are respect- 
ively 5and 9 inches. The device forms a neat and 
very desirable addition to all decked vessels where 
light and ventilation are needed. Its cost is quite 


moderate. 
——————_>+ o> _——— 


{THE BOYNTON “NEW GAS TIGHT” SELF-CLEANING 
FURNACE, 

In the ‘‘ New Gas Tight” self-cleaning furnace, in- 
vented and patented by Mr. N. A. Boynton, there are 
a number of novel features of construction which make 
it worthy of attention. 

The general outlines are shown in our illustration. It 
combines all the features of a revertible flue furnace. 
The radiator is cast in one solid piece, and is adjusta- 
ble to any position of smoke pipe. It isso constructed 
that it is entirely self-clearing, thus dispensing with 
the trouble of cleaning, which is unavoidable in other 
styles of furnaces. 

By the concentration of all the products of combus- 
tion in the center flue of the radiator, they must of 
necessity pass through all the flues of the body, thus 
utilizing in a practical manner the entire radiating sur- 
face. This effects a large saving of fuel without dimin- 
ishing the heating power of the furnace. 

The lower section or body of the furnace is also cast 
in a solid piece. The fire pot being corrugated exposes 
a greater amount of surface to the direct action of the 
fuel, and insures much greater durability than any 
other construction. Bronze hinge pins are used 
throughout. The furnace is provided with an anti- 
clinker, clinker-clearing grate, with sufficient leverage 











BOYNTON’S “NEW GAS TIGHT” FURNACE, 


to permit it to be operated with perfect ease with the 
| doors closed, thus obviating all dust when shaking. 
These heaters are manufactured only by the Boynton 
Furnace Company, of 94 Beekman Street, New York, 
and 75 and 77 Lake Street, Chicago. 
eat gen 


Messrs. Woop, TABER & Morsk, of Eaton, N. Y., 
have favored us with a beautiful lithographic plate in 
colors, representing their four-driver traction engine, 
| which has become widely introduced at the West. 
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THE ROYAL HOLLOWAY COLLEGE FOR WOMEN, 

Holloway College was erected by the late Mr. Thomas 
Holloway. As will be seen from our illustrations, the 
building is a magnificent structure in the Renaissance 
style of architecture, of grand dimensions. The archi- 
tect, Mr. W. H. Crossland, hasevidently given much time 
to the study of the magnificent French chateaux of 
the sixteenth century. There is to be observed a con- 
siderable amount of originality, both as to plan and 
detail. 

The most striking view of the new college is from the 
gardens, where the fine frontage line, broken in the 
center by a lofty tower, and flanked at either end by 
pavilions, presents a singularly noble appearance. 
This is represented in our illustration. The build- 
ing is divided into two quadrangles by a range of 
buildings, consisting of the dining hall, kitchens, 
and a circular hall crowned by a kind of open work 
cupola, which goes by the name of the Water Tower, 
as it contains the great tank. The entrance gate, 
with its lofty clock tower and boldly vaulted pas- 
sage, is another feature which will claim attention. 
The picture gallery, containing a superb collection 
of modern works of art, valued at above 90,000/2., is 
a new feature in an educational establishment, and 
is a singularly handsome apartment, over one 
hundred feet long by thirty feet wide. Ranging 
with this, but on the opposite side of the en- 








OPENING BY THE QUEEN. 

The Royal Holloway College, for the higher educa- 
tion of women, at Mount Lee, near Egham, a descrip- 
tion of which appeared ina recent issue of the City 
Press, was formally opened by the Queen on Wednes- 
day afternoon, June 30, The weather was glorious, 
and the townspeople recognized the importance of the 
occasion by suspending business and decorating the 
thoroughfare, for more than a mile, with flags and 
streamers, and with numerous mottoes expressive of 
loyalty and good wishes for the success of Mr. Hollo- 
way’s magnificent college, which, with the endow- 
ment, has cost upward of £800,000, or four millions of 
dollars. 

Early in the day the managers, foremen, and work- 
men in the employment of the contractor, Mr. John 
Thompson, presented Mr. Martin Holloway with an 
address thanking him for his liberality, and for the 
interest he had taken in a work extending over a pe- 
riod of seven years. Special trains were dispatched 
from Waterloo to Egham, where a large and miscella- 
neous assortment of vehicles were in readiness to con- 
vey some 3,000 visitors up the steep and dusty ascent 
to Mount Lee. 

Most of the visitors found seats in the fine upper 
quadrangle, where the opening ceremony was to take 
place, a select few being permitted to take part in a 
short preliminary service in the chapel. Theapproach- 





Holloway offered her Majesty a splendid bouquet. The 
Queen was then conducted by Mr. Martin Holloway 
to a special seat in the richly carved and ornate chapel 
near the communion table. The Duke of Connaught 
stood behind her Majesty, who was dressed in black, 
and the Duke of Cambridge, Prince and Princess 
Henry of Battenberg, and Princess Louis of Batten- 
berg sat close by. An ode written for the occasion by 
Mr. Martin Holloway, and specially set to music by 
Sir George Elvey, was sung by the choir, and the Arch- 
bishop of Canterbury offered a short prayer. This 
concluded the service. Her Majesty,on leaving the 
chapel, graciously bowed to those who wereseated on 
either side, and warmly shook by the hand Lady 
Wolseley and her daughter. The Queen was conduct- 
ed to the picture gallery, one of the most attractive 
features of the college, where the architect, Mr. W. H. 
Crossland, was presented, and offered for her Majesty's 
acceptance an album containing illustrations of- the 
college. Mr. J. Thompson (the contractor) also was 
presented, and in turn gave her Majesty a gold key. 
The Queen, having passed along the corridor, and 
through a vestibule under the central tower, emerged 
from behind the canopy in view of the vast assemblage, 
who cheered withgreat enthusiasm. Mr. Alderman 
Savory, who is one of the trustees, had previously con- 
ducted the Archbishop of Canterbury and the Dean of 
Windsor to the dais, where they awaited the arrival of 





HOLLOWAY ROYAL COLLEGE FOR WOMEN.—GENERAL VIEW FROM THE GARDENS. 


trance gateway, is the sumptuous chapel, a kind of 
English translation of the Sistine Chapel at Rome, 
richly adorned with bass-reliefs and polychromic 
decorations. 

The library and museum are similarly treated 
rooms, very attractive and picturesque, and situated in 
the garden front of the college. The quaint and 
sturdy-looking staircases are well studied details. 
While the grandeur of the principal apartments has 
received all care and attention, it must not be sup- 
posed that comfort and convenience have been over- 
looked. The studies and bed rooms provided for the 
girl students are just what they ought to be, and have 
a look of home comfort about them which will certain- 
ly be appreciated. The class rooms are also cheerful 
and very pleasant apartments, furnished elegantly but 
substantially. The architect’s designs have been 
admirably carried out by Mr. J. Thompson, the well- 
known builder of Peterborough. Together with its 
furniture, pictures, and fittings, the building has cost 
about 600,000/., exclusive of an endowment of 206, 0002. ; 
the materials are red brick and Portland stone. The 
college is surrounded on all sides by wide stone 
terraces, from which magnificent views are obtained 
of the surrounding country. Her Majesty the Queen 
opened the building on the 80th of June last. The 
only object for regret connected with the college is the 
lamented death of its generous founder, which took 
place on the 26th December, 1883. This event, how- 
ever, has not been allowed to interfere with the com- 
pletion of the scheme. Mr. Martin Holloway and Mr. 
Driver Holloway, brothers-in-law of the founder, have 
carried out the work from funds bequeathed for that 
purpose by the founder. 


es were kept by a large muster of Surrey and Metropoli- 
tan police. The Grenadiers furnished a guard of honor 
in front of the building, on each side of the archway 
entrance. The bands of the Scots Greys, the Royal Ar- 
tillery (under Sir George Elvey), the 2d Battalion Rifle 
Brigade, and the Victoria Rifles performed in differ- 
ent parts of the grounds at intervals during the day. 
The Egham Fire Brigade, numbering 24 men, were 
posted at the different hydrants, and lent variety 
to a scene already brilliant with military uniforms and 
the variegated dresses of the ladies. 

About six hundred children from local schools were 
also enabled to view the ceremony. Among the early 
arrivals were the Duke of Connaught and the Duke of 
Cambridge, who, in company with the trustees and 
governors, awaited the arrival of the Queen at the 
main entrance. Her Majesty left Windsor Castle ata 
quarter to five o’clock in a carriage drawn by four 
grays, with outriders, with two Highland gillies in at- 
tendance. Her Majesty was accompanied by their Ro- 
yal Highnesses Prince and Princess Henry of Batten- 
berg, and her Grand Ducal Highness Princess Louis 
of Battenberg, in two carriages, and escorted by a de- 
tachment of cavalry, 

The route through Frogmore, Runnymede, and 
Egham was lined with people, who cheered lustily as 
the royal carriages drove past. Her Majesty reached 
the college at half past five, where Mr. G. Martin Hol- 
loway was presented to her by the Duke of Connaught. 
Mr. Martin Holloway in turn haying presented the 
trustees, Her Majesty proceeded in her carriage along 
the terraces outside the college, which gave her a good 
view of the magnificent exterior of the building ; and 
having alighted at the main entrance, Miss Driyer 


royalty. As her Majesty was shown to the chair of 
state, a choirof vocalists, the ladies being dressed in 
white with pink trimmings, sang the national anthem, 
being accompanied by the band of the Royal Artillery. 
The Queen having received a parasol to protect her 
from the burning heat of the sun, repeatedly bowed in 
acknowledgment of the enthusiasm evinced by the 
spectators on every side. 

Mr. Martin Holloway presented the following ad- 
dress, which was taken as read, in an elegant gold box: 
‘* May it please your Majesty : I have the honor to ex- 
press to your Majesty, on behalf of the governors and 
trustees of this college, their deep sense of gratitude 
for the gracious proof of your Majesty’s interest in their 
important and responsible work, as evinced by your 
august presence on this occasion. I will not intrude 
upon your Majesty at this moment with any lengthy 
description of the history and objects of this college, 
which was founded and planned by my relative, the 
late Thomas Holloway, upon the most generous and 
philanthropic lines, for the improvement of women’s 
education, morally and intellectually. For many years 
his mind was dominated by the idea that if a higher 
form of education would ennoble women, the sons of 
such mothers would be nobler men ; and to this idea, 
which had already passed the stage of experiment, he 
devoted his fortune and“his energies. As a college 
for these women students he has given this magnifi- 
cent edifice, which your Majesty has so graciously 
honored ; and it remains for the administration, under 
God’s blessing, to realize and develop the founder's 
desire, so that while the Royal Holloway College shall, 
by its curriculum, advance the standard of women’s 
education, it shall ever remain an orderly Christian 
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household, where each student may, above all things, 
feel her individual responsibility to God.” 

Her Majesty’s reply wasas follows : '‘I thank you for 
the loyal address which you have presented to me on 
behalf of the governors and trustees of this college. In 
opening this spacious and noble building, it gives me 
pleasure to acknowledge the generous spirit which has 
been manifested in the completion, by voluntary effort, 
of a work promising so much public usefulness. I 
gladly give the assurance of my good will tothe ad- 
ministration to which the college is about to be in- 
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imperial monogram, V.R.I., executed in colored en- 
amel. 
founder, Mr. Thomas Holloway, alsoin enamel. In 
the corresponding panel on the reverse side of the 
casket is the following inscription in blue enamel : 
“The Royal Holloway College, founded and endowed 
by Thomas Holloway, opened by her Majesty the 
Queen, June 30, 1886.” On either side of this panel the 
medallions containing the royal monogram are re- 
peated. At one end of the casket the royal arms, 
and at the opposite end the Holloway arms and 
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will make very convenient houses, with many oppor- 


Underneath the view is the monogram of the/| tunities for display and decoration. 


The trim throughout will be hard wood, of hand- 
some design, and the staircases will form fine features, 
cherry, cedar, mahogany, and oak being used in the 
different houses. The dining rooms or libraries will 
have settees upholstered in leather, niched in the 
side of the rooms; and the houses will be fitted with 
all modern improvements, and will make a fine block 
when completed. 

It is estimated that the cost of the houses marked A 


Tom 
































































































A BLOCK OF CITY DWELLINGS.—J. F. BURROWS, ARCHITECT, NEW YORK. 


trusted, and I earnestly hope that their efforts to pro- 
mote the objects for which it has been: founded and 
planned by your relative may be rewarded by a career 
of abiding success.” 

The Earl of Kimberley, who was the Minister of 
State in attendance, said, in a voice clearly audible 
throughout the quadrangle, ‘‘ lam commanded by her 
Majesty to declare this college open.” (Cheers.) 

The trumpeters of the Second Dragoons played a fan- 
fare, and the Archbishop pronounced the benediction. 

Her Majesty passed smiling from the dais over a 
erimson cloth to the main entrance, accompanied by 
the other members of the royal family, and shortly 
afterward drove away amid loud cheering, which was 
taken up outside the college gates. Light refresh- 
ments were served in the quadrangle, this department 
being well attended to by Messrs. Ring and Brymer. 
Colonel Sewell, who superintended the proceedings, 
was conspicuous in his militia uniform. 
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motto, ‘‘ Nil Desperandum,” are richly emblazoned in|] and C will be about $13,000, and those marked B about 


enamel. 
model of Thomas Holloway seated in a classic chair, 
being a reduction from a model from life taken by 
the Italian artist Signor Fucigna. 

The magnificent fortune now devoted to this noble 
institution was accumulated by the sale of a patent 
medicine, ‘‘ Holloway’s pills.” 


at te 
A BLOCK OF CITY DWELLINGS. 


Our illustration shows the facade of a group of city 
houses designed by Mr. J. F. Burrows, architect, of 
161 Broadway, New York, and proposed to be shortly 
erected under his supervision for Messrs. A. F. Kenny 
and I. White, on the Riverside Drive, New York. 

The architect’s desire to realize an economical yet 
attractive facade has not prevented his producing a 
handsome and unique group of dwellings, which give 


The casket is surmounted by a portrait | $20,000. 
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Snail Crop in France, 


We learn from a contemporary that the snail harvest 
has just begun in France. The '‘‘ poor man’s oyster” 
is so appreciated, that Paris alone consumes about 
forty-nine tons daily, the best kind coming from Gre- 
noble or Burgundy. The finest specimens are caref ally 
reared in an esca7gotieve, or snail park, such as the 
poor Capuchin monks planned in by-gone days at Col- 
mar and Weinbach, when they had no money to buy 
food, and so cultivated snails. But the majority are 
collectedjby the vine-dressers in the evening from the 
stone-heaps, where the snails have assembled to enjoy 
the dew. The creatures are then starved ina dark 
cellar for two months, and when they have closed up 
the aperture of their shell, are ready for cooking. Ac- 
cording to the true Burgundy method, they are boiled 
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A BLOCK OF CITY DWELLINGS.—J. F. BURROWS, ARCHITECT, NEW YORK. 


The gold casket presented to her Majesty was ex- 
ecuted by the Goldsmiths’ Alliance (limited); The 
casket is of 18 carat gold, and of oblong octagon 
form. It rests on four pediments, on each of which is 
seated a female figure, which are respectively emblem- 
atical of education, science, music, and painting. 
These figures are very finely modeled, and each has its 
appropriate attributes. On the front panel is anad- 
mirable view of the Royal Holloway College, on either 


side of which is.a medallion containing the royal and 


a pleasing effect, and show evidence of thought and 


care. 


The materials to be used ‘in the front are gray 
marble or freestone or the basement story, porticoes, 
and trimmings, and selected Connecticut dull faced 
The hoods of bay windows to be 
red pantiles, and balconies terra cotta, with cornices 
of terra cotta and pantiles, producing a very pretty 


bricks for the walls. 


effect. 


The plans show three separate arrangements, which 


in five or six waters, extracted from the shell, dressed 
with fresh butter and garlic, then replaced in the shell, 
covered with parsley and bread crumbs, and finally 
simmered in white wine. 

————_—__ ~ 9+ @+@ 

A Baptist missionary in China writes home 
that what an American family throws away in 
a year would keep a dozen Chinese families; and 
what a Chinese family throws away in the same 
time would not feed a mouse. 
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DESIGN FOR A BRICK AND WOOD RESIDENCE, 

The admirable design for a country residence shown 
in the perspective drawing and in the plans annexed 
is about to be erected for C. H. Crockett, Esq., at 
New Haven, Conn. The elevation is very happily 
treated, and forms a particularly attractive front of un- 
usual merit, while the arrangement of the rooms in 
plan has been judiciously and carefully worked out. 

The house is to be erected of bricks up to the top of 
the first story, and pressed bricks are to be used for 
the face work. The window heads, water table, and 
trimmings are of brownstone, and the underpinning 
is for the most part of red sandstone. The upper por- 
tion of the house and the piazza are mainly of wood, 
the roof being covered in with black slates. The 
cresting and finials are of galvanized iron, and add to | 
the finish of the elevation. 

The interior of the house is to be finished in an at- 
tractive and substantial manner, ash being used for 
the trim in the principal rooms and natural pine in the 
remainder. 

The staircase shown upon the plans will be finished 
in ash, and will form a striking and important feature 
of the interior. It isintended to paint the woodwork 
on the outside of the building a dark red, to match the 
brick and stone work, and to pick out the trimmings, 
ete., with a bronze green, which will have a pretty 
effect. 
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artists and manufacturers, Redding, Baird & Co., of 
Boston, are laboring and achieving such brilliant sue- 
‘cesses. They appreciate the fact that the stained 
| glass ornamentation of edifices is truly ‘‘capable of 
modification into new expressions ;” and this firm has 
notably succeeded in ‘‘ meeting all demands, however 
lofty, however modest.” Allied in spirit and effort 
with the best architects in America, Redding, Baird 
& Co. are working out the problem of stained glass 
conveniences and decoration in a manner sure to place 
them in advance of their best rivals. 
ot OO 
Fall of a Warehouse, 

On Sunday evening, the 18th July, the front wall of 
a warehouse situated in Roosevelt Street, at the rear 
of No. 176 South Street, New York, fell out, burying 


three people in the ruins and imperiling the lives of 


a large number of others, living in this crowded neigh- 
borhood. 

The building of which the wall formed part was 
built some 50 years since and was five stories in height. 
It was in the occupation of Messrs. Noah T. Swezey, 
Son & Co., who used it for storing flour, it being cal- 
culated that there was a weight of some 600 tons upon 
the building at the time of the accident. 

The event is interesting, as showing in a very clear 
manner the effect of inferior mortar and the bad con- 
struction of brickwork. Anexamination of the scene 
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direct thrust upon a wall; the whole of the weight 
should be arranged where possible as a dead load, and 
the reason of this will be apparent when it is consider- 
ed that while brickwork will bear from 600 to 2,000 
pounds per square inch as direct crushing weight, it 
only requires from 12 to24 pounds per square inch to 
separate the bricks by a shearing strain. Remembering 
these facts, it can be seen how important ‘t is, in pack- 
ing such articles as barrels, to arrange them quite close 
together to forma pyramid, so that they exert no 
thrust whatever upon the wall. 

In this case the strength of the mortar was probably 
a good deal below 12 pounds perinch. A staircase or 
well hole running close to the wall centered up the 
weight to some extent. The wall was ofthe usual con- 
struction, with a 4 inch facing on the outside, built, as 
is unfortunately usual, with little or no bonding to the 
back of the wall. Itis easy to understand, considering 
these circumstances, how the failure occurred. The 
pressure of the barrels arranged in so stupid a manner 
exerted a thrust on the badly constructed wall, this 
thrust, comparatively small as it was, being sufficient 
to push the wall out. Had the mortar been of better 
quality, itis probable that the wall would not have 


fallen. 
or 


Railroads of the World, 
The aggregate length of railroads of the world in 
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DESIGN FOR A RESIDENCE, NEW HAVEN, CONN.—C. H STILSON, ARCHITECT. 


The cost of the structure, it is caleulated, will be 
about $6,000. Mr. C. H. Stilson, the well-known and 
prominent architect of New Haven, Conn., is the au- 
thor of the design, and will superintend the erection 
of the building. 

The floor plans for this dwelling will be given in our 
next number. 

+ OO 
An Architectural Adjunct, 

Ambitious, as well as critical, artists are aiming at 
and hoping for an ** American architecture,” a system 
or method peculiar to this continent. There are cer- 
tain elements in every structure of merit which, while 
they are termed adjuncts, are still essential to any 
satisfactory realization of artistic taste. One of these 
essential adjuncts is stained glass work. It is not so 
well known as it ought to be that right alongside of 
the progressive architects of this country there are a 
few at least of genuine artists and skillful constructors 
in the domain of stained glass ornamentation, who 
are striving to emulate, if not surpass, the celebrated 
artists and manufacturers of Europe. “A_ brilliant 
writer on American architecture, in a recent magazine 
article, says: ‘‘What we need is some scheme or 
schemes able to meet all demands, however lofty, 
however modest; possible of modification into new 
expressions, and capable of receiving new decorative 
motives.” It is in the line of realizing this conception 
or aim, precisely, that the now deservedly celebrated 


of the accident before the debris had been moved 
showed that the floor joists were large and presumably 
of ample dimensions to bear the weight put upon them, 
and no signs of decay in them could be seen. The 
bricks were quite sound and of good quality, in fact, 
even better than one would expect to find ina building 
of this class 50 years old. 

What, however, was conspicuous, was the manner 
in which the bricks had separated, there being scarce- 
ly two adhering, and the whole presented an appear- 
ance almost as though they had been dumped from a 
cart. Even in portions of the brickwork which had 
fallen upon the piled barrels, and had not reached the 
ground, the bricks were separated from one another. 
The greater part of the mortar was in a state of powder, 
and small pieces strewn around could be easily crum- 
bled between the fingers. 

The barrels of flour were packed on their sides, 
seemingly without care or judgment, as many being 
got into the building as it would hold. Probably the 
lower ones were not quite close together, and if this 
were so, the pressure of the barrels above would act as 
wedges between those below, tending to separate them 
and causing a considerable outward thrust on the 
walls. Even in close packing there would be not a lit- 
tle outward thrust unless the barrels were arranged in 
the form of a pyramid, which in this case they were 
not. 

In construction it is always unadvisable to put any 





1884, as shown by official statistics, was 290,750 miles, 
of which no less than 62,788 miles have been opened 
since 1879. At the close of 1884, Europe had 117,694 
miles; America, 148,738 ; Asia, 12,757; Australia, 7,486 ; 
and Africa, 4,075, In 1880, America had but very few 
more miles of railroad than Europe; four years later, 
howeyer, it had 31,044 miles more than Europe, and of 
the total increase of 62,788 miles in that four years, 
more than two-thirds was in thiscountry. The vast 
territory of Asia has only about as many miles of rail- 
road as the single State of Illinois, and seven-eighths 
of this is in the English dependency, India. In Europe 
nearly one-fourth of the railroads built since 1880 were 
in France, which has increased its mileage 3,121 miles, 
or 19°2 per cent, in the four years. 

In America there were but 15,185 miles of railroad 
outside of the United States at the end of 1880, and 
this had increased, by the end of 1884, 8,252 miles, or 541¢ 
per cent, to 23,487 miles. Mexico gained most, but 
Canada was close behind. Elsewhere in America the 
new construction amounted to but 3,320 miles, of which 
1,818 miles were in Brazil and 1,106 milesin the Argen- 
tine Republic. In South America altogether there were 
but 9,515 miles of railroad at the end of 1884, 3,071 miles 
of which had been opened since 1880, an increase of 
nearly 50 per cent. Caleulation shows that of the 
290,750 miles of railroad in the world, no less than 
174,016, or 60 per cent, are in English speaking coun- 
tries.—Zhe Stockholder, a 
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Paper Pipes. 

In Vienna there were recently exhibited gas and water 
service pipes made of paper. The same kind of pipes 
willl do for many factory purposes, and for laying elec- 
trical wires, etc., we should suppose it to be specially 
useful. The pipes, according to the Paper World, are 
made as follows: Strips of paper are taken, the width 
of which corresponds with the length of one pipe sec- 
tion. The paper is drawn through melted asphalt, and 
wound upon a mandrel which determines the inner dia- 
meter of the pipe. When the pipe thus made has cool- 
ed, it is pulled off the mandrel and the inside is covered 
with a kind of enamel, whose nature is kept secret by 
the makers. The outside is painted with asphalt var- 
nish, and dusted over with sand. It is stated that such 
a pipe will resist some 2,000 pounds internal pressure, 
though the thickness of the stuff is only about half an 


inch. 
——_————— + o> aoa _—_—__—_—_- 


ADJOINING GROUNDS AND DWELLINGS. 

By alittle concert of action among the owners of 
contiguous grounds and dwellings, much may be done 
to add to the beauty and attractiveness of the street, 
and thereby to raise the vaiue of each property. 

In general, it is desirable to discard the separating 
fences, and thus throw the front portions of the several 
lots into one lawn, which, pxoperly planted, will have 
a beautifal effect, at the same time allow to each dwell- 
ing a proper prospect in all frontal directions. 

We give a plan for such an arrangement for the front 
lots of five adja- 
cent dwellings. It a 
will be noticed 
that shrubbery is 
arranged near the 
sidewalk line ; but 
between this out- 4& 
er line and shrub- 
bery and the 
fronts of the ; 
dwellings, no 
shrubbery is 
placed, thus leav- 
ing a long, ele- 
gant, unobstruct- 
ed lawn. This is 
an essential fea- 
ture of the plan, 
and should al- 
ways be carried 5 
out when possi- 
ble. Ornamental 
flower beds may 
be introduced on 
the lawn; suitable 
trees may be 
planted between 
the buildings. 
Gardensand 
other conve- 
niences may be 
arranged in the B a a) 
rear, as shown in 
our illustration. 

The editor wil 
be glad to receive hints and suggestions from readers 
respecting the laying out and adornment of grounds. 

+ 49 
Fire Dangers from Steam Pipes and Hot Air Flues, 

In the course of a recent lecture by Dr. Tanner be- 
fore the Louisville Board of Underwriters, the subject 
of fires caused by steam pipes and hot air flues was 
discussed at considerable length. In the course of 
his address, Dr. Tanner spoke as follows : 

Mr. James Braidwood, who was for many years chief 
of the London Fire Brigade, made the startling state- 
ment in 1846 that it was his belief that ‘‘ by long ex- 
posure to heat not exceeding 212 deg. timber is brought 
into such a condition that it will fire without the ap- 
plication of light. The time during which this process 
will go on until it ends in spontaneous combustion is 
from eight to ten years, so that a fire might be hatch- 
ing in a man’s premises during the whole time of his 
lease without making any sign.” Among the many 
instances cited by Mr. Braidwood in support of this 
statement is one to the effect that a fire in the Bank of 
England was traced to a stove which was resting on a 
east iron plate one inch thick, this in turn resting on 
concrete two and a half inches thick, which was sup- 
ported by wooden joists, the joists under the stove ig- 
niting. If this is a cause of fire, then the majority of 
houses heated by means of steam, hot water, and hot 
air are in constant danger of the fire from spontaneous 
combustion, since the general impression prevails that 
the pipes and flues for heating can with impunity be 
placed in contact with timber. 

In examining this cause of fires, the first question is 
whether wood will char at as low a temperature as 212 
deg. In tearing down houses for the purpose of re- 
building, the timber in contact with the heating pipes 
and flues has often been found charred. Charcoal is 
made for certain purposes in the arts at 300 deg. As 
he result of experiments perfurmed by myself, in the 
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laboratory, small pieces of white pine heated a few 
hours in an air bath at a temperature of 300 deg. were 
partially converted into charcoal. Considering these 
facts, it must be admitted the temperature of 212 deg. 


is sufficient, if applied for along time, to convert wood | 


into a partially burned charcoal. Accepting this asa 
fact, the next point to consider is the degree of heat at 
which charcoal will ignite. Made from the same wood 
at different temperatures, the products ignite accord- 
ingly ; that is, if made at a low heat, it fires from a cor- 
respondingly low temperature. It has been deter- 
mined experimentally that charcoal for making pow- 
der, when made at 50) deg., would fire spontaneously 
at 680 deg. ; and when wood has been carbonized at 260 
deg., a temperature of 340 deg. only was required for 
spontaneous ignition. Under certain circumstances, 
charcoal made at a temperature of 500 deg. even will 
ignite when heated to 212 deg. 

So far the discussion of heating pipes and flues as a 
cause of spontaneous fires has been upon the false idea 
that they are never heated beyond 212 deg. Under 
the ordinary pressure of the atmosphere, as when water 
is heated in the open air, it boils at 212 deg., butif it is 
heated under pressure, the boiling temperature in- 
ereases accordingly ; for instance, water boiling at a 
temperature of 212 deg. is under a pressure of 147 pounds, 
equal toa column of water one inch square and about 
thirty feet high ; if the pressure is increased to two at- 
mospheres, the temperature required will increase to 
249 deg., and so on, so that when a steam gauge regis- 
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made, ignite to a red heat when shaken into the air. 
Then, if it is true, as stated by an English scientist, 
that the oxide of iron, if placed in contact with timber 
and excluded from the air, and aided by a slightly in- 
creased temperature, will part with its oxygen and be 
converted into very finely divided particles of metallic 
iron, here is another cause of fires from heating pipes. 
For during the summer the pipes rust, and then when 
heated the rust is reduced, leaving the metallic iron in 
the same condition as that made by hydrogen; the 
temperature is lowered, fresh air appears, and oxygen 
is rapidly taken up by the finely divided iron, each 
particle heating so rapidly as to give a red heat to the 
mass. 

I have not been able to prove this experimentally, 
but as carbon is able to overcome quite strong chemi- 
cal affinities, and will reduce the oxide under strong 
heat, theoretically it is possible, and the authorities all 
tend to prove it. Considering all the points bearing 
upon hot water and steam pipes, also heating flues, an 
explanation is found of the great number of fires occur- 
ring at the approach of winter, and which are reported 
as from defective flues, supposed incendiary origin, or 
causes unknown. Steam pipes packed in sawdust or 
shavings to retain the heat while steam is conyeyed to 
a distance have given fires. One peculiar and import- 
ant instance is on record vf a fire from steam pipes. In 
the drying room of a woolen mill, a pine board was 
placed some three or four inches above the steam pipes 
to prevent wool from falling upon them. A fire followed, 
and after being 
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PLAN FOR LAWN IN FRONT OF CONTIGUOUS BUILDINGS. 


ters 60 the actual pressure is 75 pounds, and the tem- 
perature at which the water is boiling as high as 307 
deg. The higher the house, the greater must be the 
pressure,and hence the higher the temperature at which 
the water boils, and it follows that the pipes must heat 
hot accordingly, and it is stated that in some systems 
of water heating the pipes have the water started 
through them at a temperature of 350 deg.* 

Then, where furnaces are used for heating, the tem- 
perature in a flue has been found to be 3800 deg., ata 
distance of fifty feet from the fire. Couple these figures 
with those given in reference to the heat necessary to 
produce charcoal and cause itsignition, and it must be 
admitted that these pipes and flues for heating are 
responsible for many fires. The application of these 
facts is as follows: After long exposure, the wood in 
contact with the heating pipes and flues is changed on 
the surface to charcoal. During the warm season this 
charred surface absorbs moisture from the air; then in 
the fall comes a cold spell and heat is turned on, when 
the moisture is driven from the pores of the charcoal, 
leaving it in a condition to readily absorb gases. The 
cold abates and the heat is lowered ; fresh air in abun- 
dance then passes into the confined spaces where the 
pipes are generally placed, rapid absorption of oxygen 
from the air by the charcoal follows, with heating and 
spontaneous firing as already explained. 

The body of the timber is heated, and this heat pre- 
vents too rapid cooling of the charred surface when the 
fresh air passes in, otherwise the charcoal would be 
placed under circumstances unfavorable to ignition. 
The experiment of burning iron filings in the flame of 
a spirit lamp illustrates the influence of division upon 
the igniting point ; now, if the iron is in a pulverulent 
state, as when made by hydrogen, it will, when freshly 





* By the system of low pressure steam heating, which is far the most 
generally used, the pressure is only from 5 to 7 pounds above that of the 
atmosphere, with a corresponding temperature of 228 deg. to 235 deg. F. 


Pay eRe = put out, a careful 
a examination de- 

termined to the 

satisfaction of all 

u that the heat of 


the pipes had dis- 
tilled the pitch 
from several knots 
in the pine board, 
fa} and this dropping 
on the pipes had 
ignited and 
eaused the fire. 
The illustration 
needs no com- 
ment, as the les- 
son is too plain to 
need pointing out. 
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Upholstering a 
Cow Stall. 

A neighbor who 
uses an old horse 
barn for keeping 
his one cow found 
that when the 
thermometer in- 
iq dicated from 10to 
20 degrees below 

zero, his cow stood 

shivering in her 

stall, even with 

an abundance of 

good food to eat 
and warm water to drink, and that the quantity of 
milk given was also reduced below the usual flow. Be- 
ing ingenious as well as merciful, he went to work, 
with such material as he could find at hand, to make 
his animal more comfortable. The stalls were ten feet 
high, the stable large, and the outside boarding some- 
what loose. In other words, the ventilation was 
abundantly provided for. To recover the entire build 
ing was out of the question, and even were the outside 
fairly tight, so large a barn with only a single animal 
in it would still be excessively cold with such a tem- 
perature outside. The better way seemed to be to 
make a small room for the cow, in which her own 
animal heat would be better retained. 

Accordingly, a single horse stall was floored over 
with loose boards above the cow, giving just room for 
the attendant to stand. This floor was then cov- 
ered with old hay and straw to the scaffold floor 
above. The sides of the stall were made tight by 
battens and stuffing, and the front closed up with a 
door that could be opened for putting in the food at 
feeding time. At the rear, the supply of boards hav- 
ing been exhausted, old carpets, sacking, etc., were 
hung in several thicknesses across the stall from side to 
side, being tacked securely to the staging above. The 
cow was thus shut into a room but alittle more than 
large enough to contain her with comfort, and com- 
fortable it was compared to the large open space she 
had previously occupied. Much might be done in this, 
or other ways, to render farm stock more comfortable 
and more profitable to keep during these excessively 
cold spells. If stables are tight, and not too large 
in proportion to the number of animals, their own 
bodies will warm the air sufficiently for comfort. 
There is little occasion to worry about ventilation 
| when the temperature gets below zero, The danger, 
in nine eases out of ten. is in having too much rather 
than too little —V. #. Farmer. 
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THE HALL TYPE WRITER. 

The first record of a type writing device wasin 1714. 
In that year there was issued from the British Patent 
Office a docum aot referring to “An Artificial Machine 
or Method for vuhe Impressing or Transcribing of Let- 
ters Singly or Progressively one after another as in 
Writing, whereby all Writings whatsoever may be En- 
grossed in Paper or Parchment so Neat and Exact as 
not to be distinguished from Print.” 

Henry Mill was the inventor. No record of another 
attempt appears till 1841. In 
1859, Mr. Thomas Hall, of New 
York, invented a machine, which 
was completed in 1866, and sent 
to the Paris Exhibition in 1867. 
In 1881, the same inventor pa- 
tented the writer now manufac- 
tured by the Hall Type Writer 
Company, of Salem, Mass. The 
present Hall type writer is a 
wonderful little machine. It is 
claimed that it has the greatest 
capacity of any machine in the 
market. It has no inked ribbon, 
as have the various keyed ma- 
chines, but prints directly from 
the face of rubber type, thus 
avoiding the chance of blurred 
work. The type forms are inter- 
changeable. Fifteen styles of 
English are made ; also type in 
Greek, French, German, Span- 
ish, Portuguese, Italian, Dutch, 
Norwegian, Russian, Swedish, 
ete. 

The portability of the ‘‘ Hall” 
writer is a prominent feature. 





ential equidistant grooves, which bear a fixed relation 
to the spacing of the lines. 

The carriage which sustains and guides the principal 
working parts of the machine is formed of two parts 
mounted pivotally on the circumferentially grooved 
bar, the lower part carrying the inking pad and the 
feeding mechanism, the upper part carrying the feed- 
ing spring and the ingenious parallel movement which 
characterizes this machine. 

The inking pad is mounted upon a plate having an 























Its weight is only seven pounds, 
and it is inclosed in a handsome 
box, usually of black walnut, 





























but the case may be of any sort 

of wood, or covered with plush 

or leather. A handle is attach- 

ed, for readiness in earrying. It seems inecredi- 
ble that such a little machine should work such won- 
ders, but ‘‘ the proof of the pudding is in the eating.” 

The Hall manufactory is at 194to 200 Derby Street, 
Salem, Mass., and it is a well stocked and well organ- 
ized factory. Various special machines and tools are 
required for the work, four of which are shown in 
our illustrations. All the parts of the machine are 
made with extreme care, and each part is nicely ad- 
justed and fitted. 

All the working parts of the-machine are contain- 
ed in a frame formed of end pieces and longitudinal 
bars, the frame being pivoted in the box containing the 
instrument, so that it may be elevated to any desired 
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Fig. 4. 


angle. The upper bar of the frame is a graduated 
scale carrying the stop for limiting the return motion 
of the carriage, and the bell for indicating when the 
end of the line isreached. The second bar is eylindri- 
cal in form, and is provided with series of circumfer- 





Fig. 1.-THE TYPE WRITER IN USE 


aperture opposite the point of printing, and the upper 
part of the carriage is provided with an impression 
screw directly opposite the aperture in the lower part. 
Between the upper and lower part of the carriage is 
arranged a system of arms by which a perfectly paral- 
lel motion in two directions is secured, and upon the 
mechanism of the parallel motion is secured the rubber 
type plate, which is furnished with the letters and 
characters to be impressed upon the paper. 

An arm extends from the support of the type plate 
outward, in front of the machine, between the upper 
and lower portions of the carriage. To this arm is piv- 
oted a single key carrying a conical pin or pointer, 
which may be inserted in any one of a series of cavi- 
ties in the index plate. In the bottom of each cavity 
there is a letter or character corresponding to one of 
the letters or characters on the type plate carried by 
the parallel movement; and the index plate, parallel 
movement, pointer, and impression screw are arranged 
relatively to each other so that when the pointer is 
inserted in one of the cavities of the index plate, the 
letter or character represented by that cavity will be 
brought under the impression screw, when the down- | 
ward movement of the key will press the carriage | 
downward, bringing the impression screw into contact 
with the back of the type plate, and pressing the par- 
ticular letter of which an impression is required down- 
ward into contact with the paper lying over the third 
bar of the main frame. 














The power for feeding the carriage forward is sup- 
plied by a spring contained by the drum mounted on 
the top of the carriage, and provided around its peri- 
phery with teeth engaging the circumferential grooves 
of the bar upon which the carriage is mounted. The 







spring is wound whenever the carriage is returned 
to the point of starting, and the forward step by step 
movement of the carriage is effected by an escapement, 
mounted on the right-hand side of the carriage and 
working into the circumferential grooves of the bar. 
The escapement is arranged so as to permit the carriage 
to move forward a distance equal to one or two divi- 
sions of the bar, as the character of the work may re- 
quire, the change in the spacing being effected by a 
small cam at the side of the carriage, 

The escapement key is mount- 
ed on the lower half of the ecar- 
riage, in position to be engaged 
by the upper half of the ecar- 
riage, when the latter is pushed 
downward in the act of print- 
ing ; and to the forward extremi- 
ty of the key is pivoted a finger 
piece, which may be depressed 
so as to operate the escapement 
independently of the printing 
mechanism. Upon the spacing 
key is mounted a latch, which 
may be moved independently of 
the key when it is desired to 
shift the carriage quickly in 
either direction. When the spac- 
ing key is depressed, it engages 
one of the grooves of the rounded 
bar, and at the same time lifts 
the latch out of engagement with 
the groove in the upper side of 
the bar, when the latch springs 
laterally one or two spaces, ac- 
cording to the adjustment of the 
spacing key ; and before the key 
is released from the groove in 
the bar, the latch enters a groove 
in the top of the bar, so that, 
when the key is entirely with- 
drawn from the groove of the 
bar, the carriage will be liberated 
and moved forward until its 
motion is arrested by engagement with the latch. 

Under the longitudinal bar of the main frame, upon 
which the printing is done, is located a paper-feeding 
roll, which is partly incased by a semi-cylindrical 
metallic casing which shuts over the paper and over 
the beveled edge of the printing bar, and holds it 
accurately in position for printing, and also presses the 
paper into close contact with the rubber paper roll, so 
that, whenever the roll is turned, the paper will be 
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Fig. 6. 


moved forward for a newline. The shaft of the paper 
roll is provided with a milled head at one end, by 
means of which it may be turned to move the paper 
forward or backward as may be desired. In the inner 
face of the milled head are formed radial notches, 
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which are engaged by a rounded spring fastened to the 
end of the frame. The spring and notches serve as a 
stop for spacing the lines. The roller shaft is also pro- 
vided with a key, by whichit may be turned forward 
the amount required to feed the paper for a new 
line. 

The type plates are changed by loosening and 
tightening two small screws, and the inking pad may 
be lifted out and replaced by one of another color, 
after unlatching the upper portion of the carriage 
and lifting it from the lower portion. 

Fig. 1 represents the type writer in t i TT 
use ; Fig. 2, the carriage opened, show- WTA 
ing the “motion”; Fig. 3, a group of 
in 








type plates ; Fig. 4, a graduating ma- WA 
chine for the bell rods and “clips”; i 
Fig. 5, a device for easing the ‘‘ mo- 
tions,” that they may run smoothly ; 
Fig. 6, a machine for grinding the 
rubber rollers; Fig. 7 illustrates the 
process of vulcanizing type plates and 
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der. These valves are actuated by a shaft which is 
parallel with the axis of the cylinder, and which is 
driven by the main shaft through the intermedium 
of a pair of bevel gears. The distributing shaft car- 
ries the motive cams of the four slide valves and the 
helicoidal gearing that revolves the governor. The 
two cams of the admission valves consist of oblong 
sockets which slide along a square portion of the 
distributing shaft, and are connected with each other 
by a bent lever moved by the governor, which thus 
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rubber rolls. The Hall type ‘writer 
was awarded the medal of superiority 


































































































at the semi-centennial fair of the 
American Institute, in New York, and 
the John Scott Medal by the Franklin 
Institute, of Philadelphia, an honor 
conferred on no other writer. 

The Hall type writer has many 
points peculiar to itself which cannot 
be claimed by other writers, at the 
same time doing all the varieties of 
perfect work that are done by any 
writer. The Hall type writer is ex- 
ceedingly simple, having only a frac- 
tion of the parts possessed by the 
keyed machines. It is perfectly port- 
able, being of convenient size, and 
weighing only 7 pounds. 

Each type plate has seventy- 

three .characters. Fifteen styles of 
type are made for writing English, 
and many for other languages. The 
printing, being direct from the face of the type, is legi- 
ble like ordinary printing. The machine takes paper 
of various widths and thicknesses, and will write on 
postal cards or envelopes. It will print with single or 
double spaces as required. It allows of the making of 
corrections with great ease. 
' The most intricate blanks may be readily filled in; 
letterpress copies from the writing are perfect ; hekto- 
graph copies may be taken by using a special ink ; 
manifold copies are secured by the use of ‘manifold ” 
type forms—six good copies being readily obtained. 

Catalogues may be had and all special information 
obtained by addressing the office of the company, 200 
Derby Street, Salem, Mass., U.S. A. 

0 
MENNIG’S STEAM ENGINE, 

Among the steam engines that figured at the Anvers 

Exhibition was that of the Mennig Brothers, of Cureg- 
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regulates their position, and, consequently, the dura- 
tion of the admission. As soon as the cams permit 
it, the admission is closed by springs that act upon 
the valve rods outside of the distributing boxes. The 
escapement valves have rods that are parallel with the 
axis of the cylinder, and are actuated by an undu- 
lating disk fixed upon the distributing shaft. This 
disk communicates a backward and forward motion 
to a lever that acts upon the valve rods. 

The governor is of the Porter style, and is pro- 
vided with a cataract. 

The builders have taken care to construct the sockets 
and valve rods in such a way that the wear to which 
these parts are exposed may be easily taken up.— 
Chronique Industrielle. 

—.ee 4-8 

TRANSPARENT SOAP.—According to Wright, many 


of the finer grades of transparent soap sold in England | 























The delusive result or multiplying by two, or dou- 
bling numbers several times, is very well illustrated 
in the following story, which a Western newspaper 
man has set going the rounds: 

A merchant employed a clerk, who wanted the 
place principally to learn the business, “salary being 
no object.” At the suggestion of this industrious 
seeker after knowledge and contemner of worldly 
goods, the merchant willingly consented to fix the 
salary at 1 cent for the first month, 
2 cents for the second month, 4 cents 
for the third, 8 cents for the fourth, 
and so on for three years. Here is 
the ‘‘ account,” as figured out by the 
bookkeeper, which we may well be- 
lieve “staggered” the merchant: First 
month .01, second month .02, third 
.04, fourth .08, fifth .16, sixth .82) 
seventh .64, eighth $1.28, ninth $2.56, 
tenth $5.12, eleventh $10.24, twelfth 
$20.48, thirteenth $40.96, fourteenth 
$81.92, fifteenth $163.84, sixteenth 
$327.68, seventeenth $655.36, eighteenth 
$1,310.72, nineteenth $2,621.44, twenti- 
eth $5,242.88, twenty-first $10,485.76, 
twenty-second $20,971.52, twenty-third 
$41,943.04, twenty-fourth $83,886.08, 
twenty-fifth $167,772.16, twenty-sixth 
$335,544.32, twenty-seventh $671,088.64, 
twenty-eighth $1,342,177.28, twenty- 
ninth $2,684,354.56, thirtieth $5,368, - 
709.12, thirty-first $10,737,418, 24, thirty- 
second $21,474,836.48, thirty-third 
$42,949,672.96, thirty-fourth $85,899,- 
345.92, thirty fifth $171,798,691.84, thir- 
ty-sixth $343,597,383.68; total salary 
for three years, $687,194,767.35. 

This is, we suppose, a modern com- 
panion of the old story where a Hun- 
garian King bankrupted himself by 
paying (?) a blacksmith for putting in 
32 nails in the shoes of a horse at the 
rate of a penny for the first nail, two for the second, 
etc., and suggestsalso the computation which shows 
that a grain of barley to the first square of a chess- 
board, two grains to the second square, and so on 
through the 64 squares, will give a final aggregate ex- 
ceeding the whole barley crop of the world through 
an indefinite period. Such facts, however, always 
strike one with wonder the first time they are brought 
before the mind. 

South Polar Inspection, 

Since Wilkes and others.found the Antarctie coast 
line ‘‘impenetrable,” the U. 8. Government should 
send a vessel provided with a suitable captive balloon 
outfit, so that if the 1,500 miles or more of inaccessible 
cliff 3,000 feet high cannot be passed over, it may, at 
least, be peeped over. From attainable altitudes, aided 
by telescope and camera views, to be magnified, much 
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hem. This engine, which we figure herewith, has four 
plane slide valves (two escapement and two admission 
ones), that move in planes parallel with the axis of 
_ the cylinder. The axes of the rods of the admission 
yalves are at right angles with the axis of the cylin- 














MENNIG’S STEAM ENGINE. 





rent soaps as glycerine. As sugar is admitted into 
| Englana free of duty, and is hence very cheap, this 
| application of it becomes possible.—Soc. Chem. Ind, 


do not contain glycerine, as advertised, but sugar. | that is interesting may be learned. And such a bal- 
Sugar seems just as well adapted to making transpa-|loon can be easily manipulated so as to safely land 


passengers and supplies on these cliffs, secure com- 
munication, and bring them away when done. 
W. L. Davis. 
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Parabolic Matrices for Specula. 


Where speculum mirrors for reflecting telescopes are | 


to be deposited by electrolysis, a very 
method of preparing the matrices or moulds by centri- 
fugal action is employed. It has long been known, and 
can be proved by pure mathematics, that if a vessel 
partly filled with a fluid be rotated, the fluid will rise 
up around the sides of the vessel, producing a hollow 
upper surface, and the outline or section of the hollow 
thus produced will be a parabola. The exhibition of 


ingenious 


this phenomenon on the “ whirling table” is one of the | 


regular experiments in lecture courses on physics. To 
form a matrix on this principle, a vessel properly 
mounted is partly filled with a mixture of plaster of 
Paris and water, or with a fusible alloy melted, and is 
rotated. The liquid plaster or metal, obeying the laws 





upon the coated surface of the hide to a thickness of | 


one-sixteenth to one-eighth of aninch. The plate thus 
formed reproduces, but reversed, every mark and min- 
ute vein of the leather, so that a print taken from it is 
an exact copy of the original in every detail. 





————— ———~- 9 
THE GOVERNMENT WORKS ON THE OHIO RIVER. 
In the olden days, when Fort Duquesne was on the 


extreme colonial frontier, the restless waters of its two | 


encircling rivers met below the old fort to form the 
broad Ohio, and together flowed toward the sea in un- 
restrained freedom. In winter and spring mighty tor- 
rents rushed hurriedly past the fort and onward to the 
great valley. In summer and autumn, when heat and 
drought had quenched the tributary fountains, these 
torrents were replaced by broad, shallow streams, 


| 





improved. Penetrating, as these rivers do, to the 
North and South, they bring a large region of rich 
and productive country into communication with the 
city at their mouths, and further improvements to navi- 
gation will extend the area of the tributary district. 
But the actual port of the city has not until recently 
been free from the interruptions caused by the low 
water of summer. 

The only practicable way of improving it lay in 
damming the Ohio, and so raising the water level. But 
it would have been a manifest disadvantage to turn 
this immense tonnage through a lock all the year 
round in order to make the traffic continuous from one 
ice-bound season to the next. The two conditions neces- 
sary to be considered—an open passage at high water 
and a navigable pool surrounding the city and extend- 
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of centrifugal force, rises up around the sides of the 
vessel, which is kept rotating so as to maintain the 
material in a constant shape, and it gradually solidi- 
fies. The result is the production of a mathematically 
perfect paraboloid, ready for the reception of a coating. 
This forms an interesting supplement to our article on 
Industrial Electricity, published some weeks ago, and 
was brought to our attention by an exchange. The 
process was originated by Prof. Mendelejeff, of Russia. 





~>+o >> 
Imitating Leather Surfaces, 


According to the Manufacturer and Builder, by 
means of electricity the most attractive leather sur- 
faces are now completely imitated. The leather which 
it is desired to imitate is first well cleaned and coated 
with graphite, as in electroplating a smaller article. It 
is then placed in a copper bath, the tank of which is 
large enough to easily receive a skin of any size. 
dynamo electric machine generating a powerful cur- 
rent furnishes the current. The copper is deposited 
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searcely navigable for heavier craft than the frail ca- 
noes that formed their only fleet. But when the old 
fort had grown into a famous trading post, and then 
into a brisk city, this intermittent navigation became 
extremely disadvantageous. The large mineral re- 
sources of Western Pennsylvania were being developed, 
and their product of coal and iron distributed through- 
out the South and West by means of the natural 
waterways afforded by the Ohio and Mississippi. 

Pittsburg’s commerce had stretched out its hands un- 
til her steamers had gone into the Northwest as far as 
the Upper Missouri, a distance of 4,300 miles, and on 
the South as far as New Orleans and the Gulf. Each 
year the traffic grows larger, until at the present time 
the tonnage of the port of Pittsburg exceeds that of 
New York. 

Its growing requirements strongly demand improved 
facilities of water communication. The Monongahela 
has already been made navigable for many miles above 
the city by an elaborate system of fixed dams and 





































































































“ep 


ing as far down the river as possible, at all seasons of 


the year—made a movable dam highly desirable. It 
was, therefore, decided to construct a wicket dam, on 
the plan devised by M. Chanoine, by which the river 
could be left open at high water, and during the dry 
season could be so far confined as to make a navigable 
pool surrounding the city. 

Davis Island, five and a half miles below Pittsburg, 
was chosen by the Government engineers as the site for 
such a dam. The work was begun in August, 1878, 
and finished last fall. It was formally opened on Oc- 
tober 7. A channel-way, 456 feet wide, between Davis 
Island and the southern shore, has been closed by a 
permanent dam. The main channel of the river, be- 
tween the island and the northern shore, is 1,344 feet 
wide. It is across this water-way that the movable 
dam has been constructed. A lock, 689 feet long and 
110 feet wide, has been built on the northern shore. A 
land wall, having a total length of 1,649 feet, extends 
along the bank. A wall of solid masonry, 1944 feet 


locks. The Allegheny remains for the most part un-| high, 11 feet wide at its base and 8 feet on top, sepa- 
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THE GOVERNMENT WORKS ON THE OHIO RIVER. 


(Continued from opp. page.) 

rates the lock from theriver. Between the wall and 
the island the channel is divided into the Pass, 559 
feet wide, and three weirs of 224, 224, and 216 feet re- 
spectively. The weirs are separated from each other 
and from the ship channel—the Pass—by masonry 
piers. The dam consists of a series of 305 movable 
wickets, which lie flat on the river bed during high 
water, and are only raised into position when the river 
has fallen so low as to make navigation difficult or im- 
possible. 

The wicket consists of three parts—the wicket pro- 
per, the horse, and the prop. The wickets are made of 
white oak, and are 3 feet 9 inches wide. Their length 
varies from 12 feet 11 inches in the Pass to 9 feet 9 
inches in the weir nearest the island. They are placed 
4 feet between centers, thus leaving a space of 3 inches 
between them, through which the overflow water pass- 
es. When the river is too low to permit this wuste, 
pieces of scantling are put down over the openings, the 
weight of water being sufficient to hold them ijn place. 
The wicket is journaled to the horse at a point just a 
little above its center. The lower part of the wicket is 
weighted, in order to keep it down. The horse isa 
frame of wrought iron, 6 feet 8 inches long, which is 
journaled in a cast iron boxin the bottom of the river. 
These horse boxes are fastened to stout timbers on the 
river bed, which in turn are secured by iron rods, 9 
feet long, to a buried timber which serves as an 
anchor. 

The prop is journaled to the crosshead of the horse, 
its free end being supported, when the dam is up, by 
means of the Pasqueau ‘‘hurter.” This ingenious de- 
vice is a cast iron box, 9 feet long and open at both 
ends, which rests upon the bottomof the river. When 
the wicket is raised into position, the 
end of the prop slides along the bot- 











joining support nearest the island. When collapsed, 
the sections lie flat on the river bed, overlapping each 
other, after the manner of a fallen row of bricks. 
When the bridge is to be erected, the section nearest 
Davis Island is first put in place, and by means of the 






















































































































































































































































































































































































































































































































































































































































































































































































UPPER GATE AND SHORE RECESS. 





chain connection, the sueceeding ones are one by one 
brought into position. The supports projecting from 
the upper side of the piers are in the line of the bridge, 
and divide it into three larger sections, corresponding 
to the weirs. 

The lock, in addition to several novel features of 
construction, possesses an interest as being the largest, 
both in length and breadth, in the world. A dam of 
27 wickets extends across its upperend. This is only 








wide, and 118 feet long. They are formed of several 
Howe trusses laid horizontally, and connected by a 
heavy timber framework. Each gateruns:n a track, 
and when the lock is to be opened, is drawn into a 
corresponding recess in the river bank. In the lower 
gate there are 14 butterfly valves, 38 inches in diameter. 
These are all connected with one shaft, and operate in 
unison. In the upper gate there are no valves. Each 
shore recess is provided with seven discharging butter- 
fly valves, 414g feet in diameter, and in the river wall 
there are also seven valves, 444 feet in diameter, 
making the filling and discharging area of the valves 
thesame. <A turbine wheel in the river wall is operated 
by the water entering the lock through these valves, 
and its power is utilized to pump water into two tanks 
on the bank, which have a total capacity of 79,000 gal- 
lons. When full, these tanks give a fall of 64 feet, and 
serve to operate a turbine at each gate. In this man- 
ner all power required by the lock is furnished by the 
river. The turbine at the upper gate is smaller, be- 
cause less power is required to move the gate. Being 
so largely of timber, the gate will almost float; and be- 
ing at the same time so nearly submerged, it has little 
weight, and requires therefore but little power to ope- 
rate it. The lower gate, however, is different. It 
moves almost entirely out of the water, and requires a 
larger turbine for its operation, 

The work of building the Davis Island dam has been 
subject toa great many interruptions and delays. It 
has cost the Government about nine hundred thousand 
dollars. It is presumed that the annual maintenance 
will be about six thousand. 

When the dam is up, it gives back water on the 
Monongahela to Dam No. 1, a distance of 6% miles, 
and on the Allegheny to 36th Street, a distance of 7 
miles. This makes a depth of 12 feet at the dam and 
about 6 feet at Pittsburg, giving a 
pool, therefore, which is navigable in 








tom of the box, and up a slight in- 
clined plane occupying one-half the 
width of the bottora, until it reaches 
the end of the plane and drops down 
into a notch, where it is held by the 
pressure of the water against the 
wicket. 

When the wicket is to be lowered, 
it is pulled forward slightly until 
the prop is disengaged from the 
notch and falls to the bottom of the 
hurter. As the wicket is lowered, the 
end of the prop, guided by a beveled 
edge, slides to one side of the inclined 
plane, and so along the bottom of the 
hurter until prop, horse, and wicket 
are flat on the bed of the river. The 
Pasqueau hurter, like the entire sys- 
tem of wicket dams, is a French inven- 
tion. Its characteristic feature, upon 
which the Pasqueau patent was taken 
out, is the beveled edge, by which the 
end of the prop is guided to one side 
of the inclined plane, and permits the 














wicket to be lowered. 
























































The wickets across the navigable pass 






































are operated from a ‘‘maneuvering 
























































boat.” In closing the dams, a hook is 























inserted in the lower end of the wicket. 
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This is then drawn forward until the 
prop falls into the notch in the hurter, 
the wicket proper remaining all the time like a feath- 
ered oar, with its broad side parallel to the current. 
When the prop is securely in place, the lower end of 
the wicket is gradually allowed to sink until it rests 
against a sill in the bottom of the river. The wicket 
must be held by the hook until it rests against the sill, 
otherwise the force of the current would soon prove 
destructive. When the dam is to be lowered, a hook is 
inserted into the upper end of the wicket, and, by 
means of a windlass on board the 
boat, is drawn in until the prop is 
disengaged, and allows the whole 
affair to sink to the bottom. Both 
in raising and lowering the dam 


WICKETS 


brought into requisition when the lock is first used or 
taken out of use. It is for the purpose of giving slack 
water in the locks, as it would be impossible otherwise 
to operate the gates. While the lock is in use, the 
weir will be unnecessary, as the water will always 
be slack, either the upper or lower gate being at all 
times closed. 

The gates are alike, except in the arrangement of 
their valves, They are 14 feet high, 13 feet 75g inches 
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IN DIFFERENT POSITIONS. 





the driest seasons. The dam will only 
be used for a few months during the 
summer. Some idea of the enormous 
tows that pass down the Ohio at this 
point can be gained from considering 
a single instance, where 22,000 tons of 
coal were carried at one time to the 
markets further down the river. Such 
a cargo is greater than the famous 
Great Eastern ever handled, and it is 
worthy of note that the expense of 
transportation is lower than in any 
other system of carriage on record. 
The coal barges carry about 500 tons 
each, and the boats about 760 tons. 
Lashed together, three abreast, and 
lying low in the water, they look at 
some distance like immense rafts. 
The tow boats are large stern-wheel 
vessels, requiring only about two feet 
of water. They are always placed 
back of the tow, and when traveling 
in a current of much velocity present 
a curious picture, their large wheels 
revolving in a reverse direction in 
order to bring the tow to a control- 
lable speed. 

The enormous traffic on the Ohio 
has reached such a stage that.it war- 
rants the systematic improvement of 
the river in every possible way. The 
dam at Davis Island is an experimental one, inas- 
much as it will probably determine the system of im- 
provement on the entire Ohio. Should it prove suc- 
cessful, similar dams, on the Chanoine system, will be 
built at various points to the mouth of the river at 
Cairo. So far, the success of the Davis Island dam, 
as well as the four on the Kanawha River, has been 
such that there is little doubt that the system will be 
widely extended. Forty such wicket dams have been 
mentioned as being necessary to 
bring the river into a series of con- 
tinuously navigable pools between 
Pittsburg and Cairo. 
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“each wicket is operated separately. 
The system of wickets in the weirs 
is precisely similar to that in the 
pass and across the head of the 
lock, but is operated from a ‘‘serv- 















































In addition to its commercial im- 




































































portance, the Pittsburg pool will 
be the scene of considerable yacht- 
ing, and already the builders of 
pleasure craft report a noticeable 
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ice” bridge in place of the boat. 






















































































This bridge is a light iron structure, 








increase in their business. The 
slack water and long stretch of 
several miles make it admirable 

















































































































some feet above the dam, and when 








ground for the oarsman. 







































































not in use collapses at right angles 





























to the current. It is built in sec- 
tions, as shown in our illustration, 
and stands 15 feet 1144 inches above 


























































































































the river bed. The supports are 8 










































































feet apart, and are hinged at their 






















































































lower ends to suitable sills. A sec- 











tion of flooring sufficient to span 




























































































—————3 + + __ 

AMERICAN Trin.—A 9,000-pound 
mass of tin ore was recently exhi- 
bited at a smelting works in New 
York. It was taken out of a 29-foot 
vein in the now well-known Etta 
tin mine, in the Black Hills. The 
specimen will be sent to London for 























the intervening space is binged to 


the benefit of those British tin-mine 










































































each support, and goes down with 



































it. A chain connects the free end 
of the flooring section with the ad- 





SERVICE BRIDGE AND PIERS. 


owners who have so complacently 
watched our heretofore unsuccess- 
ful search for the metal, 
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WOOD WOOL. 

For some time past there has been found in the mar- 
ket a very interesting product consisting of extremely 
thin and slender shavings of wood, that are compara- 
ble to paper cut for packing, and that go by the name 
of ‘“wood wool” This product was first introduced 
into France as a packing material. It weighs about 
forty or fifty per cent. less than the materials generally 
used for such a purpose. Its beautiful appearance, its 
fineness, and its extreme cleanness at once brought it 
into favor with shippers. It was afterward found that 
the material was well adapted for the manufacture of 
mattresses, for bedding for cattle, for the filtration of 
liquids, and for stuffing horse collars, ete., the most 
suitable species of wood being selected for each of these 
purposes. Its elasticity causes it to be considered as 
the best material for bedding, after horse hair; and it 
is even preferable to any other substance when it is de- 
rived from resinous wood, since it does not then absorb 
moisture. 

In workshops, wood wool is tending to replace cotton 
waste for cleaning machines, and it has likewise found 
an application on the rolling stock of railways for 
lubricating car axles. While it has the same property 
that cotton waste has of absorbing oil, it costs ten 
times less than that material. 

All these advantages explain why the use of it, which 
is so extensive in America, is rapidly becoming general 
in Austra and Germany, and is beginning to extend in 
France. 

The accompanying engraving represents a new ma- 
chine for the manufacture of this interesting product. 
It consists of a cast iron frame resting upon three sup- 
ports of the same material, 
and carrying a driving shaft, TT i 

| | y i 
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pulleys, fast and loose. To 
this shaft there is fitted a fly- 
wheel, one of the spokes of 
which is provided with a pin 
that receives one of the ex- 
tremities of a connecting rod, 
while the other extremity of 
the same is connected with 
the knife carrier. This latter, 
which also rests upon theiron 
frame, slides in iron guides, 
and carries a set of peculiar 
knives arranged in such a 
way that the wood is cut in 
both the backward and for- 
ward motions of the knife 
carrier. 

The wood is held upright 
on the machine by a lever 
with a counterpoise, and on 
the sides by a stop at one side 
and a movable jaw at the 
other, that permits of intro- 
ducing blocks of a few frac- 
tions of an inch in length. 


which is actuated by two | 
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at liberty until a telegram arrived announcing the 
safety of his former boating companion. 

How different matters might have turned out if Miss 
Journeaux had been lost at sea! He might have been 
hung for a crime which he never committed, and all 
his protestations of innocence would have been re- 
garded as the wild pleadings of a man who desired to 
escape the just penalty of his misdeeds. No power on 
earth could probably have saved him, and he would 
probably have gone down to posterity with the brand 
of Cain upon his brow. Only the interposition of 
Divine Providence seems to have saved his neck from 
the halter. The opponents of capital punishment will 
find a strong argument in this case for the abolishment 
of the death penalty. 

+0 
Famous Gold Nuggets, 

At the Colonial and Indian Exhibition, under the 
auspices of the British Government, a case of models 
of famous gold nuggets has been exhibited. Belowisa 
list and description of the more important ones, with 
valuation of the originals. 

No. 1--The Welcome Nugget, found at Ballarat, June 
11, 1858, on the Bakery Hill lead, at a depth of 180 feet, 
by a party of twenty miners, who were reworking the 
ground a second time. As an illustration of the chances 
of gold mining, it is known that, when the lead was 
first worked by small parties on small claims of 2424 
feet, this nugget was inissed, und that a drive had been 
run along so close to it that there was a mark of a pick 
that had evidently been struck into it by the miner 
who first passed it. 

As may be imagined, there was intense excitement by 
































The wood is shoved forward 








under the knives by means of 
a click, that causes it to ad- 
vance the requisite distance 
at every revolution of the fly- 
wheel. The wood used by preference in this machine 
is Riga fir. The blocks of wood must, at a maximum, 
be 0°465 millimeter in length 0:4 millimeter in width, 
and 0°32 millimeter in thickness, and consequently the 
most economical and practical thing to do is to pur- 
chase commercial fir planks (which are 0°22 millimeter 
in width and 0°08 in thickness) and cut them to the 
desired length of 0°465 millimeter. In this way it be- 
comes possible to operate upon four superposed pieces 
of wood at once. 

It takes a power of about four horses to actuate this 
machine. The production may reach 1,500 or 1,700 
pounds of ‘* wool” per day of ten hours. It is unneces- 
sary to have a special workman to run the machine ; 
any intelligent man can operate it.—Za Nature. 


————-—P-+o eo 
Circumstantial Evidence. 


The danger of relying too strongly on circumstantial 
evidence in murder trials was forcibly illustrated re- 
cently in the case of Miss Journeaux, on the island of 
Jersey. This lady, it will be remembered, went out 
for a short row with a male companion named Farne, 
and after they had rowed some distance he lost his 
oars overboard, and leaped into the water to regain 
them. He could not get back to the boat, as the tide 
was running rapidly, and Miss Journeaux soon lost 
sight of him, though he managed to reach the shore. 
This was on Sunday night, and the poor girl drifted 
helplessly about in the frail bark until Tuesday morn- 
ing, when she was picked up bya French fishing vessel 
of St. Malo. She was kindly treated by the captain 
and crew, and landed, after a voyage of twenty-six 
days, on the shore of St. George’s Bay, Newfoundland, 
from whence she was sent to St. John’s to wait for a 
vessel bound to France. Inthe mean while Farne was 
arrested for murder, and imprisoned, and was not set 
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found at a depth of only 6 feet 6 inches, weighed 896 oz. 
15 dwt., and its value was £3,536. The Berlin gold 
field was prolific in big nuggets, and another one, No. 
6, called the Kum Tow nugget, was found by a party 
of Chinamen at Berlin, August 17, 1871, at a depth 
of 12 feet 6 inches, its gross weight being 795 oz. 19 dwt., 
its value £2,872. No. 5—The Schlemm nugget, found 
at Dunolly, July 11, 1872, at a depth of only 8 ft.; 
weight 538 oz. 5 dwt., and its value £1,912. No. 7—The 
Platypus nugget, so called from being somewhat the 
shape of that curious creature, was found at Bendigo, 
in March, 1861, at a depth of 5 feet; weight 377 oz. 6 
dwt., and its value £1,508. No. 8—The Beauty, also 
found at Bendigo, in 1858; weight 242 0z., value £968. 
No. 9, found at Buninyong, July 11, 1878, at a depth 
of 3 feet; weight 250 oz. 15 dwt., value £920. No. 10— 
The Spondulix, found at Eureka Gully, Ballarat, in 
November, 1872, at a depth of 8 feet ; weight 155 oz. 10 
dwt., value £520. No. 11—The Little Highlander, found 
at Corindhap, July 18, 1878, at a depth of 40 feet ; weight 
175 oz. 18 dwt., and value about £700. No. 12—The 
Christmas Gift, found at Corindhap, December 12, 1877, 
ata depth of 40 feet; weight 176 oz. 18 dwt.; value a 
little over £700. No. 18—A nugget found at Wedder- 
burn, August 9, 1880, at a depth of 330 feet; weight 
99 oz., value about.£380, No. 14—The Needful nugget, 
found at Berlin, May 10, 1871, at a depth of 12 feet; 
weight 249 oz., value £984. No. 15—Found at Majorea, 
July 24, 1879 ; weight 90 oz. 9 dwt., value —. No. 16— 
The Inglewood nugget, found at Inglewood, in January, 
1881; weight 201 0z. 16 dwt., value £800. No 17is a 
handsome nugget found at Wedderburn, but evidently 
wrongly labeled. No. 18—A nugget found at Sand- 
hurst, December 28, 1877, at a 
depth of 9 feet; weight 75 oz. 
5 dwt., value £292. No. 19— 
Nugget found at Homebush, 
March 24, 1880, at a depth of 
140 feet; weight 111 oz. 19 
dwt., value £440, 

Various other nuggets, or 
rather models, are also repre- 
sented, giving a good idea of 
the state in which gold is 
found. There are also the 
models of several very large 
and valuable nuggets on the 
wall of quartz, but no intima- 
tion of their history. 

————9 +o + 

Staining Oak or Ash, 

An excellent recipe for stain- 
ing oak or ash brown may be 
made by mixing linseed oil 
and benzine in equal parts, 
and adding burnt umber or 
Vandyke brown. Maple may 
be stained a green-gray color 
by using copperas in water. 
Oak will also be changed to a 
dark green-blue color by the 
same means. Ammonia ap- 
plied to oak produces the 

































































MACHINE FOR MAKING WOOD WOOL. 


the miners who were working in the mine while they | 


were unearthing it. When suddenly come upon, a 
small portion of the nugget was first seen, and, when 
found immovable, raised the hopes and anticipations of 
the miners working in the face of the drive, and their 
companions, who, working in other parts, had all run to 
have a look, or lend a handin unearthing the beautiful 
monster. The mine being in the town of Ballarat East, 


the news of the discovery spread with wonderful | 


rapidity, and thousands soon rushed to see the Weleome 
nugget—then the largest and handsomest piece of gold 
ever seen. It was taken to the bank, cleaned, and 
weighed, and for some time was on view to the public. 
The weight of the Welcome nugget was 2,195 oz., and 
its value £8,780. It was well named. This was, however, 
eclipsed some eleven years after by the finding of a 
still larger one by two poor miners at Dunolly, in 1869, 
the model of which is on the wall of quartz at the side 
of the court—apparently an unconsidered trifle. It 
was found within afew feet of the surface, and was 
named the Welcome Stranger. Its weight was 2,248 oz. 
of pure gold, and its value £9,534, being 53 oz. heavier 
than the first one, and the largest lump of gold ever 
found. So faras regards the division of profits, the 
finders of this—being only two men working as mates 
--had more advantage than the larger party of twenty 
nen among whom the value of the other one had to 
be divided. 

The Welcome Stranger nugget was for a long time 
publicly exhibited, and paid the proprietors hand- 
somely. No. 2 (in the case) is the Precious nugget, 
found at Berlin, January 5, 1871, at a depth of 12 
feet from the surface, its weight being 1,717 oz., and 
value £6,868, No. 3—The Viscount Canterbury, found 
at Berlin, May 31, 1870,at a depth of 15 feet from 
the surface, its weight 1,121 oz. 10 dwt., and _ its 
value £4,420. No. 4—The Viscountess Canterbury, 





bronze-olive tint now used so 

much by architects. Staining 

by the fumes of ammonia, re- 
sults in all shades, from light olive to deep brown of ex- 
treme age. This method is considered the best for im- 
parting to oak or mahogany the appearance of age. 


S UUE ESE cae ek cee ce 


The Law asto Party Walls. 


A party wall in law is the wall dividing lands of dif- 
ferent proprietors, used in common for the support of 
structures on both sides. At common law, an owner 
who erects a wall for his own buildings which is capa- 
ble of being used by an adjoining proprietor, cannot 
compel such proprietor, when he shall build next to it, 
to pay for any portion of the cost of such wall. On the 
other hand, the adjoining proprietor has no right to 
make any use of such wall without consent of the 


owner, and the consequence may be the erection of . 


two walls side by side, when one would answer all pur- 
poses, This convenience is often secured by an agree- 
ment to erect a wall for common use, cne-half on each 
other's land, the parties to divide the expense ; if only 
one is to build at the time, he gets a return from the 
other party of half what it costs him. Under such an 
agreement, each has an easement in the land of the 
other while the wall stands, and this accompanies the 
title in sales and descent. But if the wall is destroyed 
by decay or accident, the easement is gone, unless by a 
deed such contingency is provided for. Repairs to 
party walls are to be borne equally ; but if one has oc- 
casion to strengthen or improve them for a more ex- 
tensive building than was at first contemplated, he 
cannot compel the other to divide the expense with 
him. In some States there are statutes regulating the 
rights in party walls, and one may undoubtedly acquire 
rights by prescription on a wall built by another, 
which he has long been allowed to use for the support 
of his own structure.—Building. 
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A $2,000 DWELLING 
This design was prepared for the Mechanical News 
by Mr. J. F. Brown, of Toronto, Ontario. It is an 
economical and attractive plan. 

The foundation is of stone, the walls 16 inches thick, 
laid in good mortar and neatly pointed ; the chimneys 
of sound. hard burned brick, and good mortar: the 
entire first and second stories lathed and plastered with 
best two-coat work. 

The outside finish is of best quality pine, clapboards 
of sound spruce, and shingles of clear cedar. The gut- 
ters and conductors, and the deck of bay window, are 
of galvanized iron. The floors are of sound spruce, 5 
inches wide—yellow pine in dining-room, kitchen, 
and veranda. The inside finish is of well-seasoned 
pine, the stairs of pine, with cherry newel-post and 
hand rail. AJ] the exterior is painted except the roof ; 
the parlor, dining-room, and hall are stained and 
varnished, and all other work painted with two coats 
of white lead and oil, in such tints as may be desired. 
The plumbing comprises suitable bath tub, wash bowl, 
and closet fixtures in the bath-room, cast-iron sink in 
the kitchen, and the necessary waste pipes, traps, ete. 

The height of ceilings is—in cellar, 6 feet 3 inches ; 
first floor, 9 feet ; second floor, 8 feet ; attic, 10 feet to 
the ridge board. The attic is not finished, but this can, 
of course, be done whenever desired, though not inelud- 
ed in the present estimate, 

Soe 
The Parthenon, 

-“The appearance of Parthenon,” says Lamartine, 
“testifies more loudly than history itself to the great- 
ness of the Grecian people. Pericles will never die! 
What a civilization was that which found a great man 
to decree, an architect to conceive, a scul ptor to adorn, 
statuaries to execute, workmen to carve, and a people 
to pay for and maintain such an edifice! In the midst 
of the ruins which once were Athens, and . 

which the cannon of the Greeks and Turks 
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jealous of the Christians, afterward converted it into a 
mosque. Then came the Venetians, in the highly civil- 
ized seventeenth century, and cannonaded the monu- 
ments of Pericles. They shot their balls upon the 
Propyleum and the temple of Minerva; a bomb sunk 
into the roof, set fire to a number of barrels of gun- 
powder inside, and demolished in part a building that 
did less honor to the false gods of the Greeks than to 
the genius of man. The town being taken, Morosini, 









with the design of embellishing Venice with the spoils 
of Athens, wished to take down the statues of the pedi- 
ment of the Parthenon, and broke them. A modern 
succeeded in achieving (in the interest of the arts) the 
destruction which the Venetians had begun. Lord 
Elgin lost the merits of his commendable enterprise in 
ravaging the Parthenon. He wished to take away the 
bassi-rilievi of the frieze ; in order to do so, he employed 
Turkish workmen, who broke the architrave, threw 
down the capitals, and smashed the cornice.” 

Numerous descriptions of the Parthenon, by writers 
of antiquity as well as travelers of all ages, enable us 
to reconstruct it for the mind’s eye in its general as- 
pect, and almost in all its details, 

The ancient sanctuary of Minerva had been so com- 
pletely annihilated by the Persians of Xerxes that 
Themistocles did not hesitate to employ the remains in 
the construction of ramparts. Pericles charged Ietinus 
and Callicrates, under the direction of Phidias, to raise 
a new edifice worthy of the power of Athens and of 
her goddess. The architects adopted the Doric style, 
on account of its nobleness and simplicity; but they 
reserved the privilege to themselves of lightening its 
somewhat squat proportions, and softening its rude- 
ness by precise and finished work. Inspired with the 
idea of the object of the work—the honor of Minerva 
herself—they never lost sight of the divine virgin, 
whose glorious image Phidias fixed in marble, as she 
sprang from the forehead of Jupter—the issue of su- 
preme thought—an ideal in which strength did not ex- 
clude grace. In every part of the architecture the 
highest degree of elegance and serenity was conspicu- 
ous. Without sacrificing any of the traditional merits 
of the Doric order, they subordinated them to the idea 
which it was necessary toembody. Columns of greater 
length than formerly supported bolder capitals and a 
lighter entablature ; a richer and more delicate decora- 
tion was made use of in the friezes, and in the very 
smallest details the loftiest and most purely Attic spirit 
breathed. 






















































































































































































































































































have pulverized and scattered throughout 





























The temple, 234 feet by 98 feet, entirely of white 





the valley, and upon the two hills on which 












































Pentelic marble, was surrounded by a peristyle, sus- 








extends the city of Minerva, a mountain is 
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__—s seen towering up perpen- 
_ dicularly on allsides. En- 

__—sormous ramparts surround 

___ it; built at their base with 

fragments of white mar- 


ble, higher up with the 
4 debris of friezes and an- 
¢ ; 
___ tique columns, they termi- 

nate in some parts with 
4 Venetian battlements. 
This mountain seems to be 
amagnificent pedestal cut 
by the gods themselves, 
whereon to seat their 
altars.” Here it was that 
the Parthenon towered— 
nay, towers still, even in 
its ruins, above the Pen- 
___ telic valleys, the plain of 
the Pireus, and the sea, 
A where shine the pediments 
f of the temple of Jupiter 
/Eginus. 

“ By what fatality,” ex- 
claims Chateaubriand, “is 
it that these masterpieces 
of antiquity, which the 
moderns travel so far and 
_# undergo so many fatigues 
£ to behold and admire, owe 
partly to the moderns 
themselves their destrue- 
tion? Down to the year 
1687 the Parthenon re- 
mained entire. The Chris- 
tians converted it first into 
a@ church, and the Turks, 
















tained upon forty-six col- 
umns, eight supporting 
each pediment. The col- 
uns, placed without ped- 
estals upon three steps, 
measured 20 feet high and 
nearly 614 feet in diameter. 
Forty-six to forty-eight 
colossal figures, about 13 
feet in diameter, admirably 
grouped, formed the pedi- 
ments, and were relieved in 
pure white upon a reddish 
back ground. Below, be- 
tween the triglyphs, paint- 
ed in blue, ran upon the 
ninety-two metopes of the 
exterior frieze those famous 
alti-rilievi, the Centaurs 
and the Lapithe, Hercules 
and Theseus, Perseus and 
Bellerophon, by Phidias. 
Amid the gods and heroes 
a place was reserved for 
men. The principal epis- 
odes of the battle of Mara- 
thon, won by the Athen- 
ians over the Persians, 
occupied the metopes of 
the western facade. Out- 
side the colonnade, upon 
the exterior wall of the 
temple, ran a long frieze, 
embracing subjects treated 
in alto-rilievo, like cameos. 
—Rk. Donald, Wonders of 
Architecture. 
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A TWO THOUSAND DOLLAR DWELLING. 
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PORTABLE BUILDINGS, 

The Society of the Red Cross in Europe has, for 
several years, given particular attention to the subject 
of portable field hospitals and other improved appli- 
ances for the care of sick and wounded soldiers. 
Though the more humane method of settling interna- 
tional differences by arbitration is appealing each year 
with increasing earnestness to the conscience of Chris- 


ne 
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was held at Antwerp on the 1st of September, 1885, 
under the auspices of the Society of the Red Cross, and 
the inventors of the world were invited to contribute 
the products of their ingenuity. The object of the ex- 
hibition was to develop the best possible design for a 
barrack or field hospital, which might be utilized 
either in war or in time of peace. The requirements 
of the proposed structure were as follows - 


come into the possession of Mr. Wm. M. Ducker, of 
Brooklyn, he addressed himself to the solution of the 
problem, and in a short time produced a structure in 
accordance with the specifications of the society. He 
forwarded a full sized model to Antwerp, where it was 
placed on exhibition, in competition with seventy-six 
other designs from all parts of the world. Mr. Duck- 
er’s model attracted much attention, and was very 
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ILLUSTRATIONS OF PORTABLE BUILDINGS.—DUCKER’S BARRACK AND FIELD HOSPITAL. 


tendom, there is still an immense field fer the ministra- 
tions of those who seek the conservation of life in the 
midst of its military destroyers. Despite the deadli- 
ness of modern instruments of warfare, it is conceded 
that a greater proportion of soldiers die from lack of 
sufficient care and from exposure than from the im- 
mediate effects of the bullets of the enemy. There is, 
therefore, every inducement to reduce this unnecessary 
fatality by providing proper shelter and treatment for 
both the wounded and the strong. With the charita- 
ble purpose of lessening these dangers, an exhibition 


‘‘The barrack should be capable of being easily con- 
verted into a hospital, and vice versa; it should be so 
constructed that it could be set up and taken down 
with ease, transported without difficulty, and, as far 
as possible, interchangeable in all its respective parts, 
and should be able to resist the varying temperatures 
and withstand the violence of the wind ; it should be 
waterproof, and so simple in its construction that no 
skilled workmen would be necessary in its manipula- 
tion.” 

A circular containing these requirements having 


favorably commented upon by the medical and mili- 
tary gentlemen acting as judges. It is a representative 
American invention, for it combines in an eminent de- 
gree lightness and portability with strength and con- 
venience. In recognition of his valuable services in 
the interests of humanity, Mr. Ducker received a silver 
medal, contributed by the Empress of Germany, and 
has also been honored by a message from the Emperor 
congratulating him upon the excellence of his design. 
He is now in correspondence with several European 
governments; with reference to the adoption of his 
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barrack in their respective countries. The merits 
of Mr. Ducker’s design lie in the care with which all the 
details have been worked out, for, apparently, no con- 
dition has remained unsatisfied. 

We show in our illustration an exterior view of the 
barrack as set up for use, its appearance when loaded 
on a truck ready for transportation, the medal award- 
ed by the Empress, the interior of the barrack when 
used as a hospital, the manner of erecting the 
structure, and the details of its construction. 
The main building is 34 ft. long and 17 ft. wide. 
The height is 10 ft. 83in. at the ridge pole, and 
6ft.6in. at sides. It is built in sections, for 
convenience in transportation, and can be put 
up without the use of nails or screws. Two 
men ean erect the barrack without the least 
difficulty, and in little more than an hour’s 
time, as all the parts lock into each other and 
are perfectly interchangeable. Hach side con- 
sists of six double sections. These are made of 
strong, light frameworks of wood, hinged to- 
gether, and:coyered on the outside with leather 
board or other light waterproof material. 

To each double section there are attached, as 
shown, a bed, table, and chair, while in the 
panel over the table there are a glass window 
sash, opening inwardly, and a slatted shutter 
opening outwardly. During transportation 
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Satie wheels are fastened to the wagon frame that they | any two of them can always pivot around the third. 
support, while the external ones remain free to revolve. | They are to go on the bottoms of boxes, crates, plat- 
The wheel is provided internally with iron or *0oden | forms, ete. 


cross-braces, or iron plates even in order to give it 
sufficient strength, and isattached to the wagon by 
springs, the number and arrangement of which may be 
left to one’s choice. 


a 
Fire Escapes, 
After each large fire wherein the inmates of build- 


This isan advantage not possessed | ings, being cut off from egress, meet with fatal results, 


by wheels with axles, whicn latter are necessarily con-|there is a general cry for a morerigid enforcement of 




































































the law compelling owners of large blocks and 
hotels and workshops to erect suitable fire es- 
eapes. Now, the question arises, What con- 
stitutes a suitable fire escape? In the first 
place, I would like to argue pro and con regard- 
ing the fire escape that is generally used now— 
a common. iron ladder bolted either to the 
front or side of a building, as an example we 
will say a hotel. Now, in case of a fire, this is 
all that is desired to save a man’s life under 
certain conditions: that is provided aman isa 
sailor, used to climbing, and also that hesleeps 
in the same room that the ladder reaches. But 
with circumstances other than these, a ladder 
isamere mockery, for the following reasons: 
It is never to be supposed that one woman or 
child in a hundred would have presence of 











mind enough to first find and then descend a 








ladder. Again, the persons whose rooms the 














ladder reaches, upon retiring lock and bolt 









































the hinged section is shut together, inclosing 
these several articles and protecting them from 
damage. The end of the barrack is also made 
in sections. The ridge pole is divisible into 
two or three parts, and is provided with suitable slots, 
into which the rafters are keyed. When the structure 
is set up, a standard army duck roof extends over all. 
The floor is made in similar sections, which key into the 
sides and into a central longitudinal shaft. The floor 
being 8 in. above the ground, all dampness is avoided. 
The central shaft is provided with three registers, and 
may be used either for hot or cold air, or for disinfect- 
ants. Ordinary inequalities in the ground are provided 
for by adjustable feet attached to the side sections and 
to the floor. In addition to the main structure, there 
is a small annex at each end, to be used for heating 
and other purposes. 

Each barrack, it will be seen, thus gives sleeping ac- 
commodation for twelve men. Every provision has 
been made for the comfort of the invalid. A rope sus- 
pended from the rafter over the bed permits him to 
raise himself; a chair back is provided when he wishes 
to sit up; a small slate is tacked over the bed to re- 
ceive any memoranda the physician or nurse may want 
to make. In short, the barrack is remarkably com- 
plete. And yet, when ready for transportation, it 
weighs, with all its furnishings, only about 2,500 
pounds, and has the great advantage of being all in 
large pieces. There is absolutely nothing to get lost, 
for everything is fastened securely in place. It is also 
probable that the barrack will be utilized to some ex- 
tent by the health authorities of several American 
cities, in order to provide comfortable temporary hos- 
pitals in case of epidemics. It furnishes, indeed, pleas- 
ant accommodation for a number of purposes, where 
shelter of a temporary or semi-permanent character is 
required. The inventor is to be congratulated for the 
distinction he has won in the face of European compe- 
tition and for the material aid he has rendered to 
those whose mission it is to save life. 
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A WAGON WHEEL WITHOUT AXLE. 
The yearly exhibit of agricultural machines at the 
Palace of Industry, Paris, usually furnishes its quota 
of new and interesting mechanical inventions. Among 
































their doors, and very likely in case of fire will 








Fig. 1—WHEEL WITHOUT AXLE, 





quickly descend the ladder, leaving those 
whose rooms are not so favorably situated to 
escape as best they can. I have never yet 


nected with the wagon by aspring that rests upon the | learned where a stationary ladder was the means of 


grease box of the axle journal. 

Let us add, finally, that with this arrangement the 
wagon may be made to sit as low as may be desired. 
The wheel may be applied to all kinds of vehicles, and 
thus, through the lowering of their bottom, give them 
a stability much greater than they would otherwise 
have. The bottom of the wagon may be brought close 
to the ground, and consequently permit aged or in- 
firm persons to get into the vehicle without any trou- 
ble. Security against accident is in this way obtained, 
since the fall to be feared is, so to speak, nit. 

Doubtless the drawback to the general application of 





Fig. 2._DETAILS. 


this ingenious arrangement will be the complication of 
the felly, and especially the difficulty of preventing 
mud from accumulating in the grooves in rainy weath- 
er, when the streets are dirty. Mud and sand cannot 
help interfering with the rotation of the balls, and 


these we shall cite twoin particular which are pecu-| causing enormous friction. 


liarly interesting, for they concern objects that did not 
appear to be capable of modification—we mean the or- 
dinary wagon wheel and the trundle for moving goods 
about. 

The new wheel, which was exhibited by Mr. Suc, and 
is shown in Figs. 1 and 2, entirely dispenses with axle, 
grease boxes, journals, axle boxes, ete. The part A of 
the wheel is permanently fixed to the frame of the 
wagon, which is moved forward through the rotary 
motion of the external felly, B, which forms a sort of 
cireular rail around A, and rests upon the ground. It 
thus substitutes a rolling friction at the circumference 
for the sliding friction of journals in their boxes. 

The principle of the wheel is as follows: If we place 
two grooved rails on the ground, and insert in the 
grooves a number of steel balls, T, that are held at 
equal distance apart in the apertures of a guide, C, and 
then place two grooved rails over the whole, in such a 
way that the groove shall embrace the balls, and if we 
then cause the two upper rails to slide over the lower 
ones (which remain stationary), the movement will be 
effected through the simple rotation of the balls. If, 
now, we curve the whole, we shall have a wheel in 
which the rail, A, will form the stationary felly, and 
will be encompassed concentrically by the guide, ©, 
containing the balls, and externally by the rail, B, 
which in this arrangement becomes movable. 

The two inner rails that form the felly of the two op- 


It would be interesting at all events to have the re- 
sults of some comparative experiments that would per- 
mit of estimating the tractive stress required by this 
style of wheel, as compared with that of the ordinary 
type, in streets paved with wood or stone or macadam- 
ized, or on roads in an ordinary state of repair. 

As belonging to Mr. Suc’s exhibit, we must also men- 


























Fig. 3-SUC’S TRUNDLE. 


tion a new style of trundle for moving goods about. 
This is shown in Fig. 3. It consists of three balls, 244 
inches in diameter. whose centers are held in an un- 
varying position at the apices of an equilateral tri- 
angle. These balls move between two disks that are 
riveted toa piece of iron plate which connects the 
whole affair. They readily yield to the stress that is 
exerted upon them, whatever be its direction, since 











saving human life. 

The Milwaukee hotel fire, afew years ago, gives us a 
good example of the inefficiency of the stationary lad- 
ders upon that building. Nearly all the inmates were 
so excited that they could not act for themselves, but 
even those who would do so were driven back by the 
dense smoke, and in order to keep from suffocating 
were obliged to stay at the windows, and as a result 
were slowly burned to death. Ata recent fire chiefs’ 
convention, the opinion was given that a fire escape 
that depended upon the inmates of buildings for action 
was practically useless. 

What is needed is an escape that is manipulated by 
persons on the ground—one that can be raised, lower- 
ed, and moved to any window in the building, and 
rescue three or four men, women, or children at one 
time. There are patent fire escapes innumerable, 
some embracing ideas that are without doubt very in- 
genious, but they all contain this one great fault, they 
are not handled by persons on the ground. Again, ar- 
chiteets and builders should take into consideration 
the fact that fire escapes, as they are now made, are 
not an enchancement to the good appearance of build- 
ings.—F.. C. B., Amer. Builder. 

rt 
What a Frenchman Can Do with a Hair. 

Of Gen. Von Manteuffel, the late German military 
governor of conquered Alsace, who hated all that was 
French, it is said that he once, at a public dinner, 
engaged in a dispute with a French diplomat who 
maintained the superiority of the French workmen over 
the artisans of all other countries. ‘‘ A thing so ugly 
does not exist that the skill and genius of a Frenchman 
cannot make of it athingof beauty,” he said. An- 
gered by the contradiction, the old soldier pulled a 
hair from his bristly gray mustache, and, handing it 
to the Frenchman, said curtly, ‘‘Let him make a 
thing of beauty out of that, then, and prove your claim.’ 
The Frenchman took the hair and sent it in a letter to 
a well known Parisian jeweler, with a statement of 
the case and an appeal tohis patriotic pride, giving 
him no limit of expense in executing the order. A 
week later the mail from Paris broughta neat little box 
for the General. In it was a handsome scarf pin made 
like a Prussian eagle, that held in its talons a stiff gray 
bristle. from either end of which dangled a tiny golden 
ball. One was inseribed ‘‘ Alsace,” and the other 
‘Lorraine ;” and on the eagle’s perch were the words, 
‘“You hold them, but by a hair.” 
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A CUPBOARD IN FRETWORK. 
BY J. W. GLEESON-WHITE, 

One of the most useful odd pieces of furniture in a! 
room is a small eupboard, large enough to take the 
little bottles and boxes that lurk on the mantel piece 
or hide in the corners of the sideboard cupboards for 
want of a convenient place to disappear, and yet be at 
hand when wanted; especially is this the case ina 
bedroom, as hardly any one is so favored by health as 
to be entirely free of pill boxes or small bottles of 
remedies from toothache to the more serious of the 
maladies that modern life is subject to. Therefore I 
think that no apology is needed for suggesting a form 
so destitute of novelty as asmall hanging cupboard. 
I have hesitated to call it a medicine cupboard, as it 
may be used for any other purpose equally well; but 
no doubt the owner will soon find a use for it; and I 
fancy that few articles would find more favor at a 
bazar. or be more welcome as a birthday or other 
present, by high, low, young or old, than some such 
sort of cupboard as this one. 

To describe at length making a cupboard of this sort 
seems to be almost superfluous, as any one who is not 
frightened at the thought of building a rabbit hutch 
—and that, I fancy, includes at least the English 
speaking youth throughout the world—may pluck up 
courage, and attempt such a one as this. 

First, the choice of wood is unlimited, and may be 
left free to the would-be maker. Whatever it is, it will 
need two stout pieces, not necessarily over half an inch 
in thickness, for the sides. If the fretwork is added at 
the top, as shown, these may be cut bracket fashion 
below, and the top left plain; or, better still, the fret- 
work (if convenient) worked in the piece itself. These 
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' panels forming the cupboard door (Figs. 4 and 5) are 


given quarter size. They can be easily enlarged to full 
size by means of the pantograph, or by making a trac- 
ing and dividing it into squares. Thus, if the illus- 
trations be divided into squares measuring 14 inch each 
way, the squares of the full sized working drawings 
should be 1 inch each way. The general appearance 
of the cupboard when complete may be gathered from 
the sketches of the front and side given in Fig 1.— 
Amateur Work. 
———_—_———">+ 04 —$________ 
THE PANTOGRAPH, 

To make a pantograph, first take four flat sticks of 
equal length—size or material does not matter—and 
plane them up true and smooth. At an inch from each 





SKETCH OF PANTOGRAPH, 


two pieces may be screwed, in lieu of better fitting, to' end of the sticks bore a hole just large enough to hold 
three other pieces, placed shelf-fashion—one just above a piece of brass or other tubing, whose internal diame- 
the top of door, one midway, the other just below the ter is that of a pocket pencil. Into one end of each 
door. If these ‘‘ wobble” when fixed—though they stick fit a section of the tube, opening the edge as in 


ought not to do so—a back of thin boards nailed on, 
with the edges beveled to avoid unslightly appearance 
at the sides, will assist in keeping them taut and firm. 
The door may be cut in one piece; but, if within the 
bounds of possibility, let it be a nicely paneled frame, 
with the two openings filled with the fretwork ; cut 
about )4 to 1s inch of square margin round the panels, 
and let in (like glass) to rabbets in the framing, or, 
better still, put in grooves proper panel fashion, if it 
can be done. 

It is needless to say that the more workmanlike a 
finish is made, the better will be the result, and the 
suggestions for the simpler way may be treated with 
the contempt they deserve by those who are able to 
go to work in a professional way. 

The fretwork looks well if painted with the bronze 
powders now literally sold everywhere ; these may be 
applied the last thing. Supposing, for instance, the 
cabinet is ebonized, and the fretwork bronzed, let the 
leaves be all green of different shades in the design; 
the fruit gold, shading to crimson; the flowers silver, 
shaded with pink ; the lattice of a diaper pattern, plain 
gold. This will make the 
whole thing quite in keep- 
ing for drawing room orna- 
ment, and add to the effect 
of the fretwork greatly. If 
bronzed, either glass or 
polished wood, black (of 
course), may be put behind 
the fretwork, both to 
strengthen the work and 
to keep the dust from the 
contents of the cupboard. 

A turned balustrade 
might be used in place of 
fretwork rail to the top, 
with good effect, and the 
lower part might carry a 
narrow shelf below the 
door, some 5 inches down, 
the brackets being shaped 
to take it. If this is so, 
the space between shelf 
and cupboard should be 
boarded and lined with 
looking glass, plush, or 
velvet, to make the whole 
look like one piece of work, 





and not like an after- 
thought. 
Ornamental hinges, an cs 


escutcheon for keyhole, 
and ring handle, would be 
better, if attainable, but 
are not necessary. If used asa medicine eupboard, it 
is suggested that the shelves should have a low piece 
of plain wood asa rail in front, to prevent a sudden 
jar tilting the bottles off the shelves. The shelves 
themselves should be arranged to take bottles of va- 
rious heights, while a very low shelf should be left for 
pill boxes and small pots. 

As space is valuable and folding sheets limited in 
number, the working drawings of the fretwork ledge 
surrounding top of cupboard (Figs. 2 and 3), and the 
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FIG, 4o—-FAREL FORMING: UPPER MALY OF CUPBOAR: DOOK, INCLUDING DAR IN CENTER 1/4 size! 


‘eyeleting, to prevent the ring so made from slipping 


out. Take a pair of the sticks, and hinge them togeth- 
er at the ends which have not been so treated with a 
piece of tube, eyeleting as before. Hinge the other 
pair together in the same way. Now take a block of 
wood, of any shape you please, but not more than two 
inches across ; bevel it round its upper edge, and 
through its center; from the back, drive an inch screw 
whose threaded part will just fit into the holes in the 
sticks. For the tracer or style, take a similar screw, 
and cut off its head by filing the smooth part down to 
a point. Slip the screw into the hinge of one of the 
couples, and keep it in its place by a leather washer 


above and below, making the distance between the| 


under side of the wood and the point exactly that of 
the thickness of the block. Now get half a dozen one- 
half inch round-headed dresser hooks, and put the ap- 
paratus together, as shown in the diagram, where B 
and C are the points at which the sticks are hinged. 
Slip one of the legs over the block, F, and screw it down 
so that it will move freely with a leather washer. 
Place the leg, C D, under F B, and screw it into posi- 


FIG. S.—?, 


A HANDY CUPBOARD IN FRETWORK. 


tion from the upper surface with one of the dresser 
hooks. Place C E over A B, and screw it into place 
with another hook from above. The third hook is be- 
neath the apparatus, close to B ; the fourth beneath, 
close to A; and the tifth and sixth are used to serew 
the block on to the drawing board, and are put in on 
the bevel, so that their heads will not project above 
the face of the block. The tracer is screwed, point 
downward, at C; the pencil is at A and pencil tracer, 
block, and hooks at A and B are all of equal length, 
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so that the machine moves evenly over the drawing 
board. To enlarge the drawing, the distance from F to 
C must be less than from F to A; to reduce the draw- 
ing, the distance must be greater, which is done by 
putting the tracer at A and the pencil at C. In shift- 
ing the pencil, move the hook, which is put close by to 
steady it with. 
ot 

What $120 didin a Cottage at the Thousand Islands, 

Thirty-one dollars went into the sitting room, and 
never came out ; $18.00 sat down round in the form of 
rattan rockers, two painted in cherry and interwoven 
in the back and arms with pink tissue paper rolled 
tightly, two in black, with yellow, and two in the 
original, with blue; $5.00 lay on the floor in golden 
brown and seal checked matting; $4.00 looked very 
cheery in 49 cent yellow China pongee, hung with 
small brass rings on a bamboo cane, covering a num- 
ber of shelves, on which were the light novels of the 
day ; $0.75 dropped into the carpenter’s hand when 
the last nail was driven in a tetea-tete, and $2.60 
looked radiant in its light flowered, cretonne covered 
cushions; $1.00 in two gilded kitchen stools, gayly 
decorated at the top of each leg with different shades 
of tissue paper. In the dining room, $8.(0 was meta- 
morphosed into eight pine chairs, varnished with 
white varnish, which, with a cushion, each covered 
with a different shade of China pongee silk, and tied 
to the legs with a pretty bow, looked well worth the 
money; $6.00 appeared very substantial in dining 
table ; $1.50in a leather lambrequin, around a wide 
shelf, cheaply does the service of a buffet, and seemed 
proud of the family silver ; $2.60 in 214 cent cheese cloth 
and lace, used as sash draperies in all the windows, 
gave a clean cottage prettiness to the whole house ; 
$16.00 in an ivory white painted bedroom set lighted 
up the cherry stained walls and floor of the first bed- 
room. The opposite room appeared cool and sweet, 
with its walls of baby blue and $16.00 set of the same 
hue. The golden brown and seal matting, 3114 cents 
per yard, left $25.00 to skip into the next room and be 
changed into an ash stained set and cherry colored 
matting. When the summer came around. the boys of 
the family shouted with joy, ‘‘Hurrah for the Thou- 
sand Islands!” The girls danced with glee, and the 
proud father called from the deck of the boat, as he 
waved his hand in farewell to his friend on the shore, 
‘‘Come up and see us now, Robert, in our island home.” 
The friend enviously muttered under his teeth, but he 
never knew that the ‘‘island home” only cost $620 to 
build and furnish.—The Decorator and Furnisher. 


Humination at the City of Mexico, 

The city of Mexico, being one of those places on the 
border-line between enlightenment and barbarism, is 
provided (says Hngineering) with very good illumina- 
tion under circumstances of great difficulty. The 
long transportation and high tariff raise the price of 
kerosene oil to 1 dol. per gallon for the same quality 
as is sold in the United States for 10 cents per gallon. 

Illuminating gas is sold at 
71g dols. per 1,000 cubic 
feet, and is not generated 
from coal, but from a resin 
brought into the city on 
the backs of Indians. The 
rarity of the atmosphere 
at an elevation of 8,000 feet 
above the sea reduces the 
‘intensity of combustion to 
such an extent that both 
gas and oil give much 
feebler flames than near 
to the sea level—probably 
less than two-thirds of the 
same illuminating power. 
This rarity of the air, how- 
ever, increases to some ex- 
tent the apparent brillian- 
ey of electric lights, which 
are widely introduced 
when the circumstances 
are considered. The lights 
are introduced as the be- 
ginning of a system which 
will eventually comprise 80 
high towers, carrying four 
are lamps of 4,000 candle 
power each. The present 
cost of electricillumination 
is excessive, as in Mexico 
coal costs 22 dols. per ton, 
and wood 12 dols. per cord. 
Careful consideration is, however, being given to plans 





for the utilization of peat bogs noar the city as a 


source of fuel for the eleetric light stations. 
te 
To take mildew out of a tent. mix well together a 


spoonful of table salt, 2 of soic soap, 2 of powdered 
starch, and the juice of a lemon. Lay on both sides 
of the stain with a painter's brush, and then expose 
the tent out of doors day and night until the stain 
appears 7 
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AN IMPROVED KILN. 

Mr. George M. Harris, of Pawnee City, Neb., has 
lately patented the improved form of kiln for burning 
bricks, tiles, potter’s ware, and lime which we illus- 
trate in the sketch herewith. 

The clamp wall, A, B, C, D, is built in varying 
thicknesses and with end off- 
sets, and the bricks, E, or 
other material to be burned 
are set up in the usual man- 
ner. In the inner portion of 
the clamp wall are provided 
openings or ducts, as shown 
on the right of the sketch, to 
admit the hot air to the 
bricks, and these openings 
may be closed by the damp- 
ers, I, which are raised or 
lowered by chains. Small 
peep-boles, M, covered with 
glass, are provided over each 
of the ducts, being perforated 
through the wall, so that the 
material being burned may 
be viewed. 

In front of the arched por- 
tion, J, is formed the low 
wall, L, which incloses the grate of the furnace, and is 
covered in with two inclined slabs on top, and with 
the horizontal slab, F, in front, fixed with the rods 
and bars as shown on the left hand of the figure, and 
forming, with the inclined slabs, a triangular space 
for the admittance of cold air, the entrance of which 
is regulated by the dampers, L. The wall, L, is pro- 
vided with openings, which may be closed by the 
movable door, U, and the pit door, K. The inclined 
slabs and the slab, F, are formed of common clay in 
the moulds, R, 8. 

The principal advantages of this kiln are that the 
admittance of the hot and cold air may be regulated 
in the most exact manner as may be required with 
different materials or at different periods during the 
process of burning; the movable doors, U and K, 
permit free access to the furnace fire, and the brick 
clay slabs may be used for different kilns as often as 
required, instead of building separate furnaces, as has 
been hitherto done in setting up brick kilns. 

st 8 
LEWISHAM PUBLIC’ BATHS, 

In England. most towns have swimming and 

washing baths, many of them very handsome build- 
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well, a portion of the naan of Lewistenel in Kent, and 
asuburb of London. The elevation is in red brick, re- 
lieved with stone dressings and trimmings. The fine 
tower at the corner adds much to the importance of 
the building, and the stained cathedral glass inserted 
in the windows over the transoms helps to produce a 
pleasing effect. 

The plan is arranged to give accommodation to both 
swimmers and bathers, and there is a duplicate set of 
baths for each, one termed “first class” and the other 
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ee it has recently been manufactured and 
brought before the public. Whimsical as is the pur- 
pose of the machine, it has upon trial been commended 
by many medical authorities, and won no little favor. 

The ‘‘ rider” seats himself upon an ordinary leather 
saddle, his feet being in fixed stirrups, and his hands 
grasping a handle attached to a metal projection. The 
saddle is firmly attached to a small wooden platform 
below by means of metal connections. This platform 
is suspended by leather straps from the topmost ex- 
tremities of four semicircular 
steel springs, which are firmly 
attached at the bottom to the 
metal foundation of the ma- 
chine. Seated upon the sad- 
dle, the operator ean be 
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HARRIS’ IMPROVED KILN. 


“second class.” The gentlemen’s baths are on the 
ground or first story, and those for ladies on the floor 
above. Itis a sine qua non in buildings of this class 
that the entrances for the two sexes should be arrang- 
ed at distant or perfectly distinct points. This has 
been effected by placing that for the gentlemen— 
which is the one most used—on the main front, and 
that for the ladies in the rear. Waiting, board, and 
other rooms are provided, and dwelling rooms for 
the attendants are situated on the upper story. 

The swimming baths, which are each provided with 
springing boards, suspending bars, attendants’ boxes, 
and tiers of numbered dressing boxes on each side, are 
100 feet in length and about 45 feet broad, and the en- 
trances and exits are so placed as not to interfere with 
the approach to the washing baths. The design, for 
which we are indebted to the Building News, is by 
Messrs. Wilson, Son & Aldwinckle, of London. 

—— OO 
Substitute for a Horse, 

Chambers’s Journal mentions a gentleman who, being 
prevented by physical disqualification from continu- 
ing the exercise on horseback which had always been 
so beneficial to his health, was possessed with the singu- 
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Beneath the platform are 
four padded buffers—corre- 
sponding to the horse's feet— 
and by the weight and mo- 
tion of the operator’s body 
these buffers strike or bump, 
at each depression, upon the 
foundation below, so that, 
with a little practice, an au- 
tomatic imitation of horse exercise can be produced. 
The movement can be made either very easy or very 
violent. By the full use of the handle, a good museu- 
lar action is given to the chest and lungs. For inva. 
lids and all of a weak bodily constitution, the ma- 
chine is strongly recommended. It is adjustable for 
the use of persons of different stature and weight ; and 
for those condemned to sedentary employment, its 
daily use is said to be attended with beneficial results. 

ne oe 
Cheap Method of Heating Factories, 

It frequently happens that chimneys are now built 
round, without corners to retard the draught. This 
is done by inserting in the chimney, as the building 
progresses, cores consisting of iron pipes cast in sec- 
tions, or tile piping. Air spaces are thus left between 
the core of the chimney and the outer wall, and of 
course the airin this space becomes heated to a high 
temperature. It is quite practical to utilize this air 
for heating purposes, if this is found desirable. The 
air spaces being closed at the top, and openings being 
made to the open air at the base of the chimney, tin 
piping is connected with the spaces for conducting 
the heat to different parts of the factory. Of course, 
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ings, and in London they may be found in every dis- 
trict. Asa rule, they are erected and maintained by 


the parochial authorities. 


‘The design illustrated in the accompanying drawing 


_ Tepresents the public baths recently erected at Lady- 




















lar notion that it would be possible to construct a ma- 
chine which, when seated upon, could be made to 
evolve the same action as a galloping horse. The in- 
ventor made his machine; it answered its purpose to 
his complete satisfaction ; and the device having been 





this method is not designed for heating the stories 
nearest the ground, as the current of air in ascending 
has not had sufficient exposure to become heated 
until it has reached the third or fourth story of the 
building. / 
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A ST, LOUIS DWELLING. 

H. HOHENSCHILD, ARCHITECT, ST. LOUIS, MO. 

The illustration herewith presented is 
that of a frame residence of moderate 
cost, embracing all modern improve- 
ments, and suitable for a city or country 
residence. The exterior dimensions of 
the building are 32 feet wide by 48 feet 
long. 

The height of the first floor is 3 feet 
above the level of the ground, and is 
reached by wide steps leading to the front 
veranda, whence a pair of double storm 
doors open into a vestibule which is 
made of the proper dimensions to receive 
a door on each side. The floor of the ves- 
tibule is one step lower than that of the 
main floor, and from it a neat pair of 
doors, with glass panes, open into the 
front hall; the latter doors are arranged 
to swing either inward or outward, so 
that they can be opened into the vesti- 
bule, thus offering abundant space 
around the sliding doors to the parlor. 
The hall is square in form, being 15 feet 
6 inches. 

The main stairs are located so as to 
take up as little space as possible, and 
yet afford all the room necessary ; on the 
second platform, as shown, a partition 
separates the upper from the lower flight, 
and over the opening formed an arch is 
placed, so that, if desired, it can be drap- 
ed. Under the stairs is a large closet, 
which is a convenient receptacle for um 
brellas, hats, ete. The front portion of 
the hall, on a line with the partition of 
the vestibule, is connected by an arch, 
and the recess thus formed used for a 
conservatory, being lighted on the front 
by a large, and on the side by a mullion window of 
half size. 


The parlor is 15 feet wide and 17 feet 6 inches deep. 
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A ST. LOUIS DWELLING, 


room, which is on the octagonal form, having a mul- 
lion window in the center and one in each angle. 
One of these isa French window, opening to the ver- 
anda, thus virtually obtaining an entrance to these 
rooms on this side. A door leading into the rear hall, 
and a fireplace in the other, occupy the remaining two 
angles. 

The entrance to the cellar is at the head of the 
stairs leading to the same, and is lighted by a sash 
door which receives its light from the window on the 
platform. The rear hall continues five feet wide to the 
pantry and kitchen, and has a door at the end opening 
on to the rear veranda. 

Basing our figures on St. Louis market prices: 


ESTIMATE OF COST OF BUILDING AS ILLUSTRATED. 


Brea vations:. oc ice ccce ees $50 00 
Rubble masonry..........-. 2 SOG 280 00 
Brick “WOLK sey 5 «sata ont atereteleeteleren ters o/s 6 250 00 
Bib bn) 62) Baers MAR Ds Seid ooooh cere 950 00 
Mill} “work. scmay soeeieiee eietemeciecrisicie >» ts 500 00 
Tin and copper work ...............- 115 00 
Plastering ius ficwcteemiee ea lemteieieit o>. ces 400 00 
Painting. iaesare ca = lame eeies trelelelereleteereseie'> 225 00 
Plumbingys Aasecis seein tits cams cera 175 00 
Stairs’... dean RoE Metis ioc «is 175 00 
Mantels andegratés: em temtirics ssc. 150 00 
Hard Ware tis -wstesremumisiate 50.50 00004 GOS 125 00 
Labor: «Alte. . wi swt slo seein eis Osis. 2% 600 00 

Toba S 5 sha stac's ne Rate eR oss ow SIS $3,995 00 


—St. Louis Architect and Builder. 
2 + 9 
Simple Way to Measure Land. 

Farmers generally are not aware how easily they 
may obtain a nearly correct measurement of their 
square fields and patches of ground. ‘To do this, the 
first preliminary is tosecure an evenly measured step 
of 30 inches, or rather a full step of 60 inches, or 5 feet 
Measure a line of 100 feet in length with a tape line or 
other accurate measure, and after little practice one 
can step it so nearly correct asto be surprised. Assume 
the erect position of a soldier, allow the arms to hang 
naturally by the side, and then walk at the rate of 214 
miles an hour. At this gait, and in this posture, the 
foot of aman 5 feet 8 inches high will fall at about 30 
inches from the starting point, or the whole step or 
swing will be 5 feet, thus enabling a close calculation 
of areas. With a base line of 100 feet to practice on, 
a soldier soon learns to gauge his steps, and there 1s 
no sound reason why a farmer may not educate himself 
to step distances nearly accurately. I can step 500 feet 
at times within 12 inches. But accuracy depends on 
practice and on keeping the body erect. Putting 
one’s hands in his pockets will often make an aston- 
ishing discrepancy in a distance of 500 feet. Any care- 
lessness in thought or action has the same effect. In 
fact, to step with any degree of accuracy requires as 
close attention to minuteness as measuring with a chain 
or tape line. A half inch gain or loss on each full step 


lose more than ahalf inchinastep. The 
acquisition of a measured step has proved 
a great satisfaction to me, and I rely on 
it forall my ordinary farm measure- 
ments.—Cowntry Gentieman. 
9 + @ om 
Restoring of Burnt Cast Steel, 

In many machine works, ete., every 
year a considerable quantity of valuable 
east steel, in the form of burnt chisels, 
knives, etc., hardened by burning, gets 
lost. A very simple and oft-tried means 
of restoring in the shortest time the full 
value and availability to burnt steel, ac- 
cording to a communication of Herr Mer- 
lett, works director in Stiahlau, is to melt 
three parts by weight of pure resin in a 
erucible, and to add afterward, with slow 
stirring, two parts of good boiled linseed 
oil, in which, however, caution is needed, 
because the mixture at a high tempera- 
ture easily catches fire. At length, a 
dark-brown, thick, semi fluid mass is ob- 
tained like treacle, which, after cooling, is 
ready at any time, and can be kept in a 
covered pot by the forge fire. Each piece 
of burnt cast steel dipped red hot into 
this liquid has its former goodness imme- 
diately restored. If the treatment be 
several times successively applied, a fine- 
ness is contributed that was not origin- 
ally present. The hardening is carried 
out best at a dark red heat and in rain 
water. 





Trade Mark Infringement. 

The case of the British Tea Association 
(Limited) vs. Cooke, decided recently by 
the Chancery Division of the High Court 
of Justice (England), arose upon an ac- 
tion by the plaintiff to restrain the defendants from in- 
fringing the plaintiff’s trade mark of ‘‘ Mandarin ” tea. 
It appeared that the plaintiffs had for some time sold 
tea in small packages, each package having a label 
bearing as a trade mark the figure of a mandarin above 
the words ‘‘Imperial Mandarin Tea, imported from 
China.” The defendants afterward sold tea in pack- 
ages of a different color and appearance under the title 
‘‘Mandarin Tea,” but it was shown that ‘‘ Mandarin 
Tea” had been sold in the market before the registra- 
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It is lighted by a triple window on the front, and also! amounts to 20 half inches in 100 feet, there being 20 full | tion of the plaintiff’s trade mark. The court held that 
by a French window on the side, which open off on the | length steps of 5 feet each in that distance; and it is | under the circumstances the trade mark could not be 


veranda. 


Sliding doors connect it with the dining | quite easy, through carelessness of body or mind, to| held to have been infringed. 
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RESIDENCE OF JOHN A. RUMSEY. 


When the light matter has all been removed, take 


We give herewith an illustration of the residence | the horn (having the sample covered with about half 


of Mr. John A. Rumsey,of Seneca Falls, N. Y., the 
founder of the well known pump and fire engine works. 
This is one of the finest mansions in the country. The 
grounds and surroundings are very attractive. Ina 
future number we hope to give particulars of the 
dwelling. 


+ 0 
Assaying with the Horn Spoon. 
BY ELBERT C. VAN BLARCOM. 

The sample should first be ground to a fine powder ; 
the finer the grinding, the more accurate will be the 
result. If there is no mortar at hand, in which to grind 
the ore, select a flat rock with asurface about 18 inches 
square, and another smaller rock weighing about 10 
pounds, of convenient shape, so that it can be firmly 
grasped with both hands. Where they can be had, 
these rocks should be of a hard, silicious character ; 
softer rock may be used, but the grinding will take a 
longer time. It is not advisable to use as grinding 


rocks any that contain mineral, as they are liable to en- 
rich the sample. 

Place the sample on the large flat rock and reduce it 
to fragments by a few quick blows from the smaller 
stone. Now take the smaller stone firmly in both 
hands and grind the fragments to a powder, grinding 
a small portion of about one ounce at a time. 

Any one who has never tried this method will be gur- 
prised at the rapidity with which the grinding is ef- 
fected. Transfer the sample to the horn, taking care 
to clean the grinding rocks thoroughly. If the sample 
contains sulphurets, these will break up more readily 
than the gangue, and fill up the small cracks and inter- 
stices in the grinding rocks. A small stiff brush serves 
well to clean the grinding rocks. ; 

The sample for assay should not fill the horn to 
within more than an inch of the rim. Take the horn 
containing the sample in the right hand, and gently 
submerge it in a vessel of water, or stream ; with the 
fingers of the left hand thoroughly mix the sample 
with the water. When the sample has been thoroughly 
wet, carefully withdraw the horn from the water, bring- 
ing the left hand end of the horn out of the water last. 
During this operation the light, earthy particles con- 
tained in the sample will rise to the top, and as the 
horn is withdrawn from the water they will flow off. 
This operation should be repeated two or three times, 
until nothing but the clean sand remains in the horn. 


RESIDENCE OF JOHN A. RUMSEY, 


an inch of water) in the right hand, letting the weight 
bear on the third finger and balancing it with the 
thumb. After mixing the contents of the horn tho- 
roughly with the fingers of the left hand, oscillate the 
horn in a right and left direction, at the same time giv- 
ing it a slight up and down (a sort of shivering) motion 
with the third finger of the right hand. During this 
operation the left hand end of the horn may be sup- 
ported on the fingers of the left hand; the motion 
should all come from the right hand, the left hand sim- 
ply serving as a support. By continuing this motion 
afew moments, gravity will take the mineral particles 
to the bottom, while the lighter particles of gangue 
will remain on top. The sample should now be brought 
to the left hand end of the horn, inclining the horn 
slightly to the left ; allow the water to run off, after 
which remove with the left hand the upper portion of 
the sample, from which the minerals will all have be- 
come separated, 


The concentrating and removing of the barren par- 
ticles should be continued until the amount of mineral 
can easily be seen. From the amount of mineral left, 
after concentrating, one can readily judge the approxi- 
mate value of the ore. 

A “horn” may be made by sawing in two, obliquely, 
any good sized cow’s horn. This will give an elliptical 
shaped vessel, about 24g inches deep, flaring off at 
either end. 

Where the available horns are small, select the 
straightest one, split it lengthwise on the inside of the 
curve, lay itin hot ashes, and when it is thoroughly 
heated it can be moulded into the desired shape. 

To make one’s self an expert in this method of assay- 
ing, one should have fire assays of the sample made ; 
knowing the fire assay and observing the yield from a 
given amount of ore, one will soon be able to judge 
very closely the values of ores. 

In Mexico the horn is used almost exclusively, even 
as a test for value when the ore is to be purchased. Of 
our own knowledge we can say that we have known 
the assay by the horn, given us by a Mexican, to have 
been within one dollar of the same sample afterward 
assayed by the fire method.—Min. and Sci. Press. ~ 

————_—3+ 0 ______ 

To boil a cigar holder to clean it out, use alcohol. 
Care must be taken to prevent its coming in contact 
with the outside of the meerschaum. 





New 110 Ton Gun, 

The Eider lately arrived at the Royal Arsenal, Wool- 
wich, from Sir William Armstrong’s factory at Els 
wick, Northumberland, with the new 110 ton gun, the 
largest piece of ordnance yet manufactured in Eng- 
land. The new weapon is 44 feet in length and 164 
inches in diameter, the actual weight being 247,795 Ib. 
The proof carriage, which at present weighs 92 tons, 
and is 21 feet in length, is almost entirely constructed 
of cast steel, and is adapted for three sizes of guns, the 
pistons being given a lateral motion to make it suitable 
for this purpose. The gun carriage is mounted on three 
sets of bogies of four wheels each, for traveling to and 
for use at the proof butts. It is also fitted with racers 
for further testing purposes at Shoeburyness, where it 
will be mounted ina battery. The gun, which is with- 
out trunnions, as all large naval guns are, will have a 
trunnion box, which will add eleven tons to its weight, 
so that the gun and carriage, when ready for proof, 
will not weigh less than 220 tons, as there are several 
additions to be made to the carriage by way of der- 
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ricks, ete. The gun is at present fitted with a breech 
serew worked by hydraulic machinery, for use on 
board H.M.S. Benbow ; but as there are no hydraulic 
appliances at the Woolwich proof butts or at Shoe- 
buryness, it has been found necessary to have a breech 
screw worked by hand for the’purpose of proof and 
trial. H.M.S. Benbow is to be armed by four of these 
formidable weapons, and she will then be the most 
powerful vessel afloat. 
—_——_—$___—_++9+-0—___—- 
Lining Cameras with Velvet, 

If the interiors of many cameras were lined with 
black velvet or similar material, much more brilliant 
negatives might be obtained, particularly when work- 
ing with plates of exalted sensitiveness. The inside of 
eameras which are in constant use, as they are in the 
studio, by continual dusting in time become to an ex- 
tent polished, or sufficiently so to reflect a certain 
amount of light. Feeble as this light may be, it is 
often strong enough to have an effect on an exceeding- 
ly sensitive film, and to veil the shadows, and so de- 
stroy much of the brillianey of the negative. We hap- 
pen to know of an instance where some extremely sen- 
sitive plates were condemned on this account, or would 
have been, had not two cameras been in use at the 
time ; and it chanced to be noticed that the negatives 
taken in one camera were far more brilliant than those 
obtained in the other, which was new—Br. Journal, 
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A DESIGN FOR A COTTAGE, 

The illustration shows a plan by Edw. Hurst Brown, 
of 1430 South Penn Street, Philadelphia, for a two 
story frame suburban cottage to cost about $4,500. It 
shows a first story clapboarded, the second story and 
roof of shingles stained with warm creosote colors, with 
the gables in rough cast plaster. The floor plans 
show the interior arrangement with the exception of 
the attic, where is the girl’s room.—Sanitary News. 
—»>+- 2+ 


Regulations of House Drainage and Piumbing in 
Denver, Col, 

The City Council of Denver, Col., has passed an or- 
dinance regulating the practice of plumbing and pre- 
scribing the manner in which work shall be accom- 
plished. The ordinance was drawn by H. C. Lowrie, 
city engineer, and is as follows: 

SEcTION 1. Before the building inspector shall issue 
to any person or persons a permit to construct, recon- 
struct, or in any way alter any building in the city of 
Denver, such person or persons shall first submit to the 
city engineer a plan of the proposed drainage of such 
building, together with a clear description of the 
plumbing proposed to be connected to such drainage, 








eighteen hours’ written notice, at his office, of the time| Rule 6. Every wash basin, bath tub, sink, urinal, 


at which examination is desired. 

Rule 2. Soil pipes or air pipes connected with the 
drainage system shall be of iron; no brick, sheet 
metal, earthenware or chimney flue shall ever be used " 
they shall be sound, free from defects, of a thickness 
nowhere less than one-eighth of an inch for a diameter 
of four inches or less, or five thirty-seconds of an inch 
in thickness for a diameter of five inches, beyond 
which latter none shall be used. Soil pipes shall be 
securely ironed to walls or suspended to floor timbers 
by strong iron hangers, as the engineer or his duly ap- 
pointed agent or inspector of plumbing shall direct, 
shall have a fall toward the sewer in all places equal to 
one-half inch in one foot, shall be carried out through 
the roof open and undiminished in size to such height, 
not less than two feet above the roof, as may be ap- 
proved by the engineer or his duly appointed agent or 
inspector of plumbing. Changes in direction shall be 
made with curved pipes, and connections be made with 
““Y” branches. 

Rule 8. Iron pipes, before being put in place, shall 
be first tested to stand a pressure equal at least to ten 
pounds per square inch, and then shall be coated inside 


on a blank to be prescribed and supplied for such pur- | and out with coal tar pitch, applied hot to the heated 


pose, showing the size, kind, and weight 
of pipes, and the kind of trap, closets, 
and fixtures to be used, which shall be 
for examination and retention on file. 

Src. 2. All drawings must be made 
legibly to scale, in India ink, on vellum, 
in sheets eight by twelve and one-half 
inches, with an inch clear margin all 
around drawings. Where practicable to 
show all the work plainly, but one sheet, 
showing one vertical section of the house 
and drainage plan, shall be used. 

Src. 3 The city engineer shall examine 
the plan of such proposed system, and 
approve or reject the same as promptly 
as practicable and within ten days from 
the date of filing. In case of approval 
of such plan, the city engineer shall issue 
a certificate to that effect, without the 
receipt of which certificate the building 
inspector shall not issue any building 
permit therefor. 

Sec. 4. After a plan has once been ap- 
proved, no alterations of the same will be 
allowed, except on the written applica- 
tion of the owner of the proposed build- 
ing, and a proper compliance with the 
regulations respecting the same. In the 
case of rejections, the city engineer will 
note on the drawing his objections there- 
to, and shall retain the same, and shall 
promptly reply to all requests in writing 
for information as to rulings, ete. 

SEc. 5. Upon the approval of any plan 
of house drainage, as aforesaid, the build- 
ing inspector shall, upon application duly 
made, issue to any registered plumber of 
the city of Denver a permit to do the 
plumbing therein, according to the plan 
thereof, duly approved. 

Src. 6. No person or persons shall 
carry on the business of plumbing in the 
city of Denver unless there shall have 
been first registered in the office of the 
city engineer the name, style, and street 
location under which such business is 
done. 

Src. 7. Every plumber, before doing 
any work in a building in connection 
with the drainage system thereof, shall, 
except in the repair of leaks, apply to the 
city engineer, upon proper blanks to be provided, con- 
taining a full description of the same, and shall do no 
such work without such permit and the inspection and 
approval of the engineer. 

SEc. 8. The following general rules shall govern the 
inspection of drawings and work for which permits 
may be issued or sought to be issued: 

Rule 1. The house drain, when laid beneath the 
ground or cellar floor, shall be of hard, salt-glazed, 
cylindrical earthenware pipe, of not less than four nor 
more than six inches in diameter, laid on a smooth 
bottom, with the foundation well and evenly rammed 
to prevent settling. Each section of pipe must be 
wetted before applying the cement, and joints must be 
carefully and completely filled with the best hydraulic 
cement mortar, freshly made and mixed. An interior 
straight edge must be used, the interior of all joints 
must be struck, and the whole interior of the drain 
must be left smooth, clean, and uniform, and ona 
grade of not less than one foot in one hundred. There 
shall be as few changes in alignment as possible, and 
those only in easy curves. No right angle turns shall 
ever be made, either horizontally or vertically. No 
such drain shall be covered until it shall have been ex- 
amined while it is full of water, and duly approved by 
the city engineer, or his duly appointed agent or in- 
spector of plumbing, who shall be entitled to at least 
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water closet, or other fixture connected with drainage 
pipes shall be separately trapped as close to the fixture 
as possible, and never more than two feetaway. Water 
sealing traps of any pattern may be used when separate 
air pipe connections from the same are provided, of a 
size not less than the waste pipe, and preventing 
siphonage or air pressure. Where separate air pipes 
are not used, traps approved by the board of health 
as traps which will not unseal by siphonage or air 
pressure must be used. All connections of lead shall 
be made with solder joints. All waste pipes must be 
provided with strong metallic strainers. 

Rule 7. Air pipes must not terminate in or be led 
through chimney flues. They must be carried up in 
side the house. When more water closets than one 
discharge into the same vertical line of soil pipe, a 
separate air connection, not less than two inches in 
diameter, must be provided for the trap of each closet, 
which pipe may connect with the soil pipe above the 
upper closet. When the trap of the water closet 
is set two feet or more from the vertical line of the 
soil pipe, a return connection must be in all cases pro- 
vided, even when thereis but one closet on the line. 


-Air pipes from several traps may be combined by being 


joined and then earried into a soil pipe 
above the inlet from the highest fixture, 
or continued above the roof. The ma- 
terial, work, and tests for air pipes shall 
be the same as those prescribed for soil 
and waste pipes of like size, and all must 
be strictly first class. 

Rule 8. No overflow connection shall 
be made with any part of a trap except 
into the inlet pipe thereof, above the seal. 
No bath tub waste shall ever be connect- 
ed to any water closet trap ; it shall be 
separately trapped and led into the soil 
pipe below such water closet trap ; if ad- 
joining, and in general, no connection of 
any waste pipe other than the one from 
the fixture trapped shall ever be made to 
any trap. 

Rule 9. Drip or overflow pipes from 
safes under water closets and other fix- 
tures, or from tanks or cisterns, shall in 
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no case be connected directly to the 
drainage system, but shall be run to some 
place in open sight. 

Rule 10. Waste pipes from refrigera- 
tors or other receptacles in which pro- 
visions are stored shall not be connected 
directly with the drainage system, but 
shall be arranged to waste into an open 
tray, in plain sight below the refrigera- 
tor. This tray may be connected with 
the drainage pipes upon being properly 
trapped like any other fixture. 

Rule 11. Every water closet or group 
of water closets on the same floor above 
the first floor shall be supplied with wa- 
ter from a separate tank or cistern, the 
flushing pipe shall be never less than one 
inch in diameter, and closets above the 
first floor of any building must never be 
supplied directly from the pipes of the 
water company. 

Rule 12. Pipes and fixtures shall not_ 
be concealed from view until after ex- 
amination and approval by the city en- 
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spector of plumbing, and he shall be en- 





DESIGN FOR A COTTAGE. 


pipe, or with paint. Joints shall be run with molten 
lead, thoroughly ealked and made tight. Connections 
of lead pipes with iron pipes shall be made with brass 
ferrules; the lead pipe shall be properly soldered to the 
ferrule, which shall be thoroughly calked into the hub 
of a branch of the iron pipe. 

Rule 4. Rain water leaders shall not be connected 
with the sewer system except when expressly author- 
ized in writing by the board of health and the city 
engineer. 

Rule 5. The earthenware drain beneath any base- 
ment or cellar floor must be trapped just within the 
foundation wall with a running trap of the same size 
and material as the sewer pipe, with a suitable hand 
hole accessible for cleaning. No connection shall be 
made between this trap and the sewer, excepting a 
branch from a grease trap and a ventilating pipe, as 
provided for by ordinance in relation to drains. In 
lieu of such running trap in the drain, however, there 
may be placed at the foot of the vertical soil pipe, or 
near the foot, any suitable flushing trap approved by 
the board of health. There must be a fresh air pipe of 
three inches diameter running from the drain or soil 
pipe above either the drain trap or the soil pipe trap, 
and not more than ten feet from it, to the outer air, 
and opening at any convenient place, away from any 
door or window, if so required. 


titled to eighteen hours’ written notice 
from the plumber of the time inspection 
is desired. Thecity engineer shall record 
in his office the results of all examinations. 

Rule 13. Plumbing work shall not be used until the 
same has first been tested by said engineer with the 
peppermint, ether, or water test, and has been by him 
approved. 

Rule 14. A grease trap shall be constructed under 
the kitchen sink of every hotel, restaurant, or other 
public cooking establishment, and between every 
dwelling house and the sewer on a separate branch to 
the kitchen thereof. 

Src. 9. Under the written application of any citi- 
zen, the board of health shall consider, at its next 
meeting thereafter, and decide upon any appeal from 
any decision of the city engineer, under the provisions 
of this ordinance. The board of health shall likewise 
test and approve or disapprove of any drainage trap 
presented, for which itis claimed that it will not un- 
seal by siphonage, or by air pressure from the outlet 
thereof. 

Sec. 10. Any owner, agent, architect, plumber, su- 
perintendent, contractor, or other person failing, ne- 
glecting, or refusing to comply with any of the provi- 
sions, terms, or requirements of this ordinance shall, 
upon conviction thereof, be fined in any sum not less 
than five dollars nor more than fifty dollars for the 
offense, and at the rate of twenty dollars per day or 
part of a day of continuance of such violation, after due ; 
notice from the building inspector to remedy the same, j 
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Sxc. 11. It is hereby made the duty of the building 
inspector to secure the proper enforcement of this or- 


dinance, and to promptly investigate any information | 


he may receive of its violation, and to promptly pro- 
ceed in complaint and prosecution in any case of its 
violation of which he may have knowledge, or due and 
reliable information. 


0 
DYNAMO BELTING IN ITS RELATION TO ELECTRICITY. 


One of the most essential factors in the proper run- 
ning of electric dynamos is a suitable belt. It has 
been found in practice that ordinary belting is not 
adapted to this use. Nor is this strange, for it has 
also been found that engines made with special refer- 
_ ence to this kind of work are the only suitable motors 
for the business. Since the belt runs ata very high 
rate of speed, and over a very small pulley, the belt 
should possess at least the following peculiarities : 

If it be a single belt, it should be very heavy. The 
leather should be made from the very choicest young 
steer hides. taken from fat creatures, so that all 
the fibers shall be strong, and the leather shall be 
rich in gelatine’ Only asmall portion of each hide 
should be taken for this purpose. It is, however, 
far better to use a double belt, provided it is suit- 
ably fastened, so as not to come apart, because 
one of the most essential qualities demanded is 
that the belt should be perfectly balanced ; that 
is. each foot of its length should weigh the same 
as every other foot, and this can be more sure- 
ly done in a double than in a single belt. But if 
the belt is double, it should not be very heavy. It 
should, however, be made out of the same quality of 
stock as before mentioned. The belt should be dressed 
with some preparation which will render it substan- 
tially proof against atmospheric changes. It should 
then be fastened at the laps, and, if double, along 
the edges as well, by some special means which will 
secure it against risk of starting apart on the edges 
as it goes over the pulley, which is usually very 
crowning in the center. Such a belt as we have 
described is made by the Page Belting Company, of 
Concord, N. H., whose long experience in the business 
and excellent facilities enable them to produce an 
article that exactly meets the wants of all who run 
electric dynamos. They have given to this quality of 
belt the very appropriate name of ‘‘ Dynamo.” It is 
made from just such stock as we have described, and 
_ every belt is thoroughly tested after being made be- 
fore it is sentout. It is treated with their ‘‘ Banner 
Leather Dressing,” which makes the belt waterproof, 
and adds in every way to its value, without in any 
wise injuring the belt, as so many preparations are 
apt to do. It is fastened along the edge, if it be 
double, once in 4 inch, and if it be single, once in 
44 inch, by means of copper wire sewing, which is a 
square piece of wire, pointed at both ends, very sharp, 
and thoroughly clinched on both sides of the belt, 
making a sort of letter C. as shown in the aceompany- 
ing cuts. : 

This clinching process 
is so well done that the 
surface of the belt is left 
perfectly smooth; and, as 
will be seen, it possesses 
this advantage over pegs 


‘Combat between Whale, Swordfish, and Thrasher, | 

When the British steamship Humboldt was off San 
Salvador, Brazil, the attention of her officers and crew 
was attracted, on the morning of June 10, by a furious 
commotion of the waters a short distance ahead. As the 
vessel neared the spot, it beeame evident that a terri- 
ble combat was in progress between monsters of the 
deep. The sea was lashed into a perfect foam. Within 
a circumference of a hundred feet the waters fairly 
boiled, while numerous whitecaps floated away beyond 
this cirele. The steamer was brought to within a short 
distance of the scene of the struggle, and then stopped | 
in order that its further progress might be watched, A 
swordfish and a thrasher had made common cause 
against a tremendous sperm whale, and the battle 
waged furiously. Strength and size were with the 
whale, and swinging around as if on a swivel, the huge 
tail was used with prodigious power. The animal 


would raise itself aloft, almost out of the water, and 
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blowing the spray through its nostrils, would make 
But dexterity 


frantic efforts to annihilate its foes. 











such size without breaking it indicates that the grain 
of the Monson granite not only runs evenly, but that 
it possesses great tenacity. 
a ee 
Best Mode of Ventilation, 
Speaking upon the subject of the ventilation of 
dwelling houses, before the Toronto Sanitary Associa- 


| tion, Mr. David Dick controverted the theory that the 


carbonic acid of an inhabited room ean be drawn off by 
outlets placed at the floor level, which is the French 
practice. He pointed out that, in view of the principle 
of the diffusion of gases, it is impossible to expect that 
carbonic acid, although the heavier gas, will so far 
separate itself from the other components of the at- 
mosphere as to be susceptible of withdrawal at a low 
level. According to Mr. Dick, the only factor to be re- 
garded in ventilation is temperature. The air is cold 
at the floor line and warm at the ceiling, the difference 
in rooms artificiaiiy heated or full of people being sel- 
dom less than 20 deg. Fah. Owing to this tendency of 
heated air to rise, and to be supplanted at the 
floor line by cold air coming in from crevices in 
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the doors and windows, ete., Mr. Dick considers 
that a room cannot be properly warmed solely by 
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and skill were on the other side, and proved more than 
a match for mere strength and bulk. The tacties adopt- 
ed by the assailants showed a remarkable harmony of 
purpose. The thrasher is supplied with a ‘‘ sucker,” 
enabling it to stick to whatever it attacks. Springing 
upon the back of the whale. it had little difficulty in 
maintaining its hold, while it lashed the unfortunate 
monster with its tail, actually whipping it to death. 
It kept up its own mode of attack, while the swordfish 
drove his sword time and again into the side of their 
huge antagonist. The sea was dyed crimson with the 
blood of the whale. After a vigorous resistance, it was 
foreed to succumb to the combined beating and stab- 
bing, and floated upon the sea, a lifeless mass, 

————— ee DS 

An Enormous Granite Slab. 

To separate from the main ledge a slab of granite 
354 feet long, 3 to 4 feet thick, and 11 feet wide, is no 
ordinary feat to accomplish. 

But this has been done at the Flynt Granite quarry, 
in Monson, Mass., and by the means usual in all quar- 
ries for separating slabs or blocks from the main ledge. 
A row of wedges were set, several hundred in number 
and the workmen, beginning at one end, gently and 
carefully tapped the wedges, moving by degrees down 
the line, until the other end of them was reached, 
when the same operation was repeated. 

In this manner, by careful and patient application, 
aided by favorable conditions of the weather, the slab 
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the radiant heat of a fire. The heat from this 
source should be helped by some means for pre- 
venting the draughts of cold air on the floor. With 
this view, Mr. Dick advises that rooms should he 
provided with many inlets for warmed fresh air 
at the floor line, the effect of which would be to 
drive up all impure air toward tbe hotter stratum 
near the ceiling. 

An outlet at the ceiling line would then earry off 
the whole of the vitiated air. Asthe warm air begins 
to rise as soon as it enters the room, the more it is sub- 
divided into separate inlets the better, because it will 
ascend by the most direct line to the outlet; and, there- 
fore, a number of small streams will move the general 
body of air in the room more effectually than one large 
current, which would be likeiy to pass through the 
body of air without affecting anything that did not 
happen to be directly in its path. 

The temperature of the inflowing air should be mode- 
rate, and its velocity low. It is desirable, however, 
that there should be only one outlet for foul air from 
an apartment, because if there were more than one the 
draught might be unequal, and then one would pull 
against another, causing a flow of air down one and up 
the other, instead of from the proper inlets. Of course, 
the one outlet need not appear as such in the apart- 
ment, as its mouth may be concealed by a perforated 
cornice or other device. 


<a ae oe 
New Alloy of Aluminum, 

The applications of aluminum are now considerable, 
and M. Bourbouze, a French physicist, has added to 
their number by employing an alloy of the metal with 
tin for the internal parts of optical instruments, in 
place of brass. 


The alloy he employs consists of ten 
parts of tin and 100 parts 
of aluminum. It is white 
like aluminum, and has a 
density of 2°85, which is a 
little higher than that of! 
pure aluminum. It is there- 
fore comparatively light, 











which is an advantage for 
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and cable screws, that, by =a ee ais So ae ae eT ee IS 
clinching in the form = = 
shown, it is a thoroughly (7 Xe 


secure fastener. It also has 
the advantage over either 
wax thread or lace-sewed 
belts, since neither of 
these will leave the sur- 
face of the belt perfectly 
smooth. ; 

It is needless to say that 
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copper rivets should never 
be used in a dynamo belt, 
because they present a 
large metal surface to come 
in contact with the pul- 
leys; nor can they practi- 
cally be put near enough 
together to secure the 














edges, as is accomplished 
by this wire sewing. 
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ORNAMENTAL IRON RAIL- 
ING 








This useful little design 
for an iron railing is in- 
tended to be carried out in 
either cast iron or zine, 
the light scrollwork in the lower portion being of flat 
bar wrought iron, giving the whole railing some- 
what the character of wrought-iron work. The 
posts are intended to be about 4 feet 6 inches high, 
and the other work in proportion. The design, 
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AN ORNAMENTAL IRON RAILING.—BY ED. 


of the above phenomenal size was successfully sepa- 
rated from the main rock. 

The value of this immense slab, if it could have 
been transferred safely to one of our large cities at 
not too great cost, would have been several thou- 
sand dollars. And it seemed almost sacreligious that 
it was necessary to cut it up into smaller blocks for 
transportation and finally used for ordinary building 







is desired. It can be sol- 
dered as easily as brass, 
without special means, and 
it is even more unalterable 
than aluminum to rea- 
gents. The attention of el- 
ectrical instrument makers 
should, therefore, be called 
to it, especially for appara- 
tus of g portable character. 
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A Curious Life Preserver, 

An English physician, 
Dr. Sylvester, has proposed 
a singular way of prevent- 
ing death by drowning, as, 
for example, in case of a 
shipwreck. He suggests in- 
flation by means of a hypo- 
dermic opening in the neck 
or back of the cellular tis- 
sue, with a certain quan- 
tity of air; the emphysema 
or air tumor thus produced 
will act as a life preserver. 

In urgent cases, he proposes incision of the gum 
with a penknife near a molar tooth, then to expel 
air strongly from the lungs, keeping the mouth 
and nose closed. In this way an air tumor is quick- 
ly produced that will keep the head above water. 
The process seems decidedly open to criticism, but is 
so singular and original as to deserve notice,—Revue 
Scientifique, 
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The extraordinary pygmy cattle of Benares and 
other parts of India, a specimen of which, about the 
size of a month old calf, has for some time been on:ex- 
hibition at Central Park, are the result of careful selec- 
tion continued for many generations, and are very 
fair representatives of the result of heredity. A cow 
of the same diminutive variety was for years an at- 
traction to visitors at Prospect Park, Brooklyn. 

The disposition of these small cattle, as indicated by 
their expression, is extremely mild and gentle. In 
their own country they are, as indicated by their 
name, worshiped by the natives as incarnations of the 
Holy Spirit and as containing the soul of some future 
Buddha. Treated with the greatest consideration and 
never subject to the vicissitudes that the Bos genus is 
subject to in Christian countries, they may rather be 
said to own their keepers, who are their servants, and 
who would consider it a greater crime to harm one of 
them than to killa human being. Ramsay Wright 
considers the humpback eattle of India possible de- 
scendants of the gayal or gam, the wild cattle of Ben- 
gal and the peninsula generally. The method of 
catching and domesticating these cattle by the Koo- 
kies of the Chittagong hill districts is as follows: 

A number of balls, each about a foot in diameter, 
composed of salt, cotton, and a particular kind of 
earth, are first made up and scattered about a part of 
the jungles frequented by the animals. A number of 
tame cattle are then driven to these places, where 
they await the coming of 


the wild ones. The two 
herds mingle, the opposite ( \\ 
sexes associating together. \ 

As they graze, the balls, at- = 
tracting attention by their H(A 


shape and smell, are tast- 
ed, and relishing the taste If 
of the salt and the earth of 
which they are composed, 
the combined herd of tame 
and wild cattle never quit 
the spot until all the balls 
are consumed. 

“The Kookies,” says Mr. 
Macrae, from whom this 
account is quoted, “having 
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once observed the gayals ut ao We 
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prepare a sufficient sup- Re cea 
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purpose, and as the gayals 
lick them up they throw 
down more. Itis to prevent 
them from being too readi- 
ly consumed that the cot- 
ton ismixed with the earth 
and salt. This process 
generally goes on for three 
changes of the moon, or 
for a month and a half, 
during which time the 
tame and wild cattle are al- 
ways together, licking the 
decoy balls; and the Koo- 
kie, after the first day or 
two of the mingling of the 
herds, makes his appear- 
ance at a distance, so as 
not to alarm the wild ones. By degrees he approaches 
nearer and nearer, and at length the sight of him has 
become so familiar that he can advance to stroke the 
tame cattle on the back without frightening the wild 
ones. He next extends his hand to the latter and 
caresses them also, at the same time giving them 
plenty of decoy balls to lick. Thus in the short space 
of time mentioned he is able to drive them along with 
the tame ones to his ‘‘ parrah,” or native village, with- 
out the least exertion of force ; and so attached do 
these captives become to the parrah that, when the 
Kookies migrate from one place to another, they al- 
ways find it necessary to set fire to the huts they are 
about to abandon, lest the gayal should return to 
them from their new pasture grounds. 

The small variety shown in our illustration is some- 
times kept as a garden pet in our own country. 

rr 8 
The Air of the Sea. 

The air of the sea, taken at a great distance from 
land, or even on the shore and in ports when the wind 
blows from the open, isin an almost perfect state of 
purity. Near continents the land winds drive before 
them an atmosphere always impure, but at 100 kilome- 
ters from the coasts this impurity has disappeared. 
The sea rapidly purifies the pestilential atmosphere 
of continents; hence every expanse of water of a cer- 
tain breadth becomes an absolute obstacle to the pro- 
pagation of epidemics. Marine atmospheres driven 
upon land purify sensibly the air of the regions which 
they traverse; this purification can be recognized as 
far as Paris. 

The seais thetomb of moulds and of aerial schizo- 
phytes.—UM. Moreau and Miguel. 





























Fish Killed by Poisonous Water, 

Large shoals of dead fish have been met with be- 
tween Egmont Key Light and Charlotte Harbor, off 
the mainland, and vessels have been several hours in 
passing through them. A few weeks ago the fishing 
schooner City of Havana, Captain John Curry, lost 
two loads of Jive fish, which were killed in sailing 
through strips of this poisoned water. It is said to be 
of a reddish color, and distinguishable for some dis- 
tance from the surrounding water. Captain Samuel 
Morgan, a patient in the hospital, informs me that in 
some of the fresh water creeks fish are caught by 
placing bags of the bruised bark of the swamp dog- 
wood (Cornus sericea) in still water, and that the fish 
will revive if allowed to remain in itforashort time 
only. There would appear to be some connection in 
this, as the mortality seems to appear after considera- 
ble rainfall in the swamps and fresh water outlets, 
and is not due, as has been stated, to submarine vol- 
canic action. I have mentioned the fact to Dr. Joseph 
Y. Porter, U.S. A., and requested him to take advan- 
tage of his proposed visit to Tampa, Fla., this week, to 
collect samples of the water, should the vessel pass 
through any of these reddish colored strips.—A. H. 
Glennan, Bulletin Fish Com. 


+ 0 
Pigments under Natural and Artificial Light, 


M. Petrouschewsky has communicated to the Journal 
of the Russian Physico-Chemical Society an account 

























Our Native Birds, 

We are glad to see that the movement for the pro- 
tection of American birds, recently started by the Or- 
nithologists’ Union, has been very generally taken up 
by both the daily and weekly press. It is only in this 
way that a public sentiment can be created against 
the present indiscriminate slaughter of birds, which 
characterizes every part of the country where the 
birds and man come in contact with each other. The 
classes to whom this appeal for the life of the innocent 
songsters must be made are so widely different that 
probably on no other issue could they be named in the 
same connection. It is odd that the first and strong- 
est appeal must be made to those whom we would sup- 
pose to be the natural defenders of the birds, the wo- 
men of the country. 

Yet so remorseless has been the war which the gen- 
tler sex has indirectly waged against these feathered 
visitors, that it has acquired the unenviable title of 
belonging to the ‘‘dead-bird wearing gender.” It is 
estimated that five million birds are annually sacrificed 
for the personal decoration of the women of the United 
States. If every woman who contemplates decorating 
her next bonnet with stifled songsters would reflect 
that with thousands of others .ndulging in the same 
barbarous faney, there will soon be no birds left to 
gratify either personal vanity or the better love of bird 
companionship before they have been rendered mute 
and lifeless, we think it would be easy to persuade her 
to substitute some more fitting decoration. Other 
causes are also helping to 
depopulate our groves 
and forests. Many birds 
which do not secure pro- 
tection under the game 
laws now existing in near- 
ly every State are being 
killed for food, and each 
year the list is extended. 
Our markets are already 
stocked with such great 
variety that there seems 
absolutely no excuse for 
this slaughter. 

Not only are the adult 
birds destroyed, but the 
eggs are consumed in large 
quantities. And then 
there is the traditional 
small boy, whose instinct 
is to kill, if we are to be- 
lieve what we are told 
—but there is another side 
to his nature. If his sym- 
pathies are once enlisted, 
he is a most loyal cham- 
pion, and will do good bat- 
tle in the cause to which 
he devotes himself. If 
the bird protection socie- 
ties can win over this im- 
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of some experiments undertaken by himself for the 
purpose of ascertaining what mixtures of colors will 
give in sunlight the same effect upon the eye that is 
produced by various known colors as viewed by 
artificial light. A special form of photometer was 
used in these experiments, in which one-half of the 
field of vision is occupied by the piece of colored 
paper illuminated by the artificial light, while the 
other half is taken up by a card placed upon the 
table and exposed to daylight. Upon the surface of 
this ecard the colors are mixed until the general effect 
equals the tint of the other, and the two halves of 
the screen appear of the same color. Thus, to give 
to white paper the appearance which it has under 
the rays of a petroleum lamp, it is necessary to 
color it orange, or yellowish orange if the petroleum 
light is very bright. Papers colored reddish orange 
and vermilion become so intense in lamplight that 
it is impossible to imitate them by means of oil 
colors. Violet pigments take the aspect of reddish 
brown, not in the least resembling the true color. 
The mixtures of pigments thus obtained, looked at 
apart from the light of the sun, are very far from 
producing to the eye the same sensations as with 
the light of alamp. In fact, the sensitiveness of the 
eye for various colors of the spectrum changes when 
this organ is accustomed to the yellowish light of 
petroleum, and the effect of the contrast with orange, 
which under this condition is taken for white, is an 
additional cause of error of judgment. By modifying 
his apparatus, the author has been able to continue 
his experiments under the electric are light, which 
appears yellow in comparison with the light of the 
sun, and not bluish, as is generally thought. 


petuous little advocate, 
they will lose a very de- 
structive enemy and gain 
a very active friend. 

Though the list of bird 
destroyers is by no means 
exhausted, we have space 
only to refer to one other 
class, those who collect for scientific purposes. This is 
perfectly legitimate, and requires a much less number 
of birds than is usually accredited to it. In all the 
museums of the country, both public and private, 
there cannot be more than half a million birds—one- 
tenth the number annually demanded by fashion. 
There are also egg collectors, whose apparent cruelty 
in robbing the nest of its treasured contents is entirely 
justified by the strictly scientific use to which the 
eggs are put. But there are just now numbers of 
pseudo-scientists all over the country, who are influ- 
enced simply by the prevalent mania for collecting 
anything and everything, without regard to their 
ability to make it valuable. These people kill birds 
by the score, and steal eggs by the dozen, and make 
a collection, but the absence of classification or an 
attempt at completeness prevents it from having any 
value whatever. 

So many reasons conspire to make a plentiful bird 
life desirable, that the question of why we should pro- 










































tect it seems to answer itself. For purely utilitarian 
reasons, as acheck upon the insects harmful to vege- 
tation, the birds deserve our protection. Even those 
birds which have themselves a bad reputation as gar- 
den marauders destroy more insect enemies than gar- 
den products. Not one can be shown to be wholly in- 
jurious. 

And as a pleasing and beautiful form of nat- 
ural life, nothing surpasses the sociable little house 
birds or the wilder dwellers in the woods. To have 
broad meadows and country lanes devoid of the cheer- 
ful song of birds and noisy only with the monotonous 
whir and buzz of insect life, would be to rob them of 
j one of their greatest charms, ‘ 
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Patent Foot and Hand Power 


MACHINERY 
OUTFITS FOR THE WORK - SHOP. 


The object of these machines is to place contrac- 
tors and builders who have no steam power ma- 
chinery on as favorable a basis as possible, to com- 
pete with those who have. 

The large expense of equipping and maintaining 
a steam mill is not within the means of the ordinary 
builder ; consequently he is subjected to arbitrar- 
ily high prices for whatever machine work he may 























































































































































































































(Hand Circular Rip-Saw.] 


wish done. Often at their prices he can make good 
day wages doing the same work by hand, by the 
old-time methods. 

With an outfit of these foot and hand power ma- 
chines, the builder can do his ripping, cross-cutting, 
scroll sawing, mortising, tenoning, former work 
grooving, gaining, rabbeting, cutting dadoes, and 
turning. He can make a large saving in handling, 
hauling, and economical cutting of his lumber, 
He can do work without waiting for others, when 
and where he may choose, either in his work-shop 
or at the building that he may have in process of 
construction. 

Parties remote can be supplied with these ma- 
chines, and freight rates made satisfactory. 

These machines will be sold subject to a satisfac- 
tory trial in the purchaser’s work-shop. 

Illustrated Catalogue Free, 


W. F. & JOHN BARNES CO. 


Address 1994 Main St., Rockford, M1, 





E. F. BARNES’ 
SELF-FEEDING 
Hand-Sawing Machine 
Price of Machine, with extra Table, 
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¥ 2Saws, #75. 
Without Extra Table, 1 Saw, R65. 
GROOVING CUTTER OR PLOW, 


YH 
| > San EXTRA, #6. 


—. BARNES’ TOOL CO., 


958 Grand St., New Haven, Conn, 
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SHEPARD’S NEW s60 
Screw-Cutting Foot Lathe. 


Foot and Power Lathes, Drill 
Presses, Scroll-saw Attach- 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, ete. 
Lathes on trial. Lathes on 
payment. 
™ Send for catalogue of Outfits 
for Amateurs or Artisans. 


Address H. L. Shepard, Agent, 134 E, 2d 8t., Cincinnati, 0. 








FOOT POWER 


= Scroll Saws, &c. 
ry Latest and most improy- 
ed for the Workshop. 
Sold on Trial, if desired. 
New Catalogue Free. 
Seneca Falls Mfg. Co., 
76 Water Street, 
SENECA FALLS, N. Y. 


Asshiteet’s and Bale Pocket Bool 


A thoroughly Practical Work, especially 
adapted to the needs of American Ar- 
chitects, Builders, Contractors and 
Draughtsmen. 


Including Rules, Tables, and Formulas relating to the 
Strength and Stability of Foundations, Walls, Buttresses, 
Piers, Arches, Posts, Ties, Beams, Girders, Trusses, 
Floors, Roofs, etc., etc.; and also to Carpentry, Masonry, 
Drainage, Painting and Glazing, Plumbing, Plastering, 
Roofing, Heating, and Ventilation, Weights of Mate- 
rials, Capacity and Dimensions of Churches, Theatres, 
Domes, Towers, Spires, etc., etc. 3d edition, revised 
and enlarged. 

By F. E. KIDDER, C.E., Consulting Architect. 

Morocco flaps, 600 pages, 408 engravings. Price, $3.50 


JOHN WILEY & SONS, 
15 ASTOR PLACE, NEW YORK. 


Will be sent by mail, prepaid, on the receipt of the prices 
Catalogues, Circulars, and specimen pages gratis. 
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“The book admirably fulfills its purpose of becoming 
an indispensable companion in the work of every archi- 
tect, young or old.” —American Architect. 

“Wedo not hesitate to recommend this new pocket 
book.” —Butlding. 

“Such a mass of really valuable information for archi- 
tects, builders, and all who have to on peaceionts with 
the strength of materials and stability of structures, can 

ly be found elsewhere in such a convenient and 
compact form as is provided in this handy volume.’’— 
mnati Artisan 


“* Architect’s and Builder’s Pocket Book’ is the best 
book yet presented to the classes it is designed to bene- 
fit.”—California Architect. 
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Contractors’ and Builders’ Supplies in these lines. 


Nos. 34 & 35 South Street, New York. 


THERE ARE VERY 


Few towns in which mechanics can find a good 








assortment of the different lines curried in stock 
by us. We carry nothing but the finest grades of 
goods, and everything we send out is fully warrant- 
ed. Our catalogues, which are the most complete 
ever issued, will enable those at a distance to select 
and order just what they want. 

No. 1.—Catalogue of tools and supplies for car- 
penters, pattern makers, carvers, mill-wrights, 
wagon-makers, and all users of wood-working 
tools. 160 pages, over 600 illustrations; sent free 
on receipt of 6 cents for postage. 


No. 2.—Catalogue of tools and supplies for ma- 





chinists, engineers, moulders, blacksmiths, invent- 
ors, and all users of metal working tools. 
of 10 cents for postage. 


No. 3.—Catalogue of builders’ hardware, especially interesting to those who are engaged in| No. 80 has 18-inch Oven. 


264 pages, over 1,000 illustrations; sent free on receipt OVER Too ,000 NOW 








Free anp WaTER-PRooP BUILDING FELT, 
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Samples and descriptive Price List free by mail, 
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CHICAGO. PHILADELPHIA. LONDON. 
1886. TI 1886c. 
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WITH DUPLEX GRATE. 





Its LEADS. 
IN USE. 
MADE FOR COAL OR WOOD. 
Two Sizes: Ne. 80. No. 90. 
No. 9 has 20-inch Oven, 
8 Different Styles, with and without high closets, 


Be a A P 4 
building, either for themselves or others. 820 pages, over 1,500 illustrations; sent only on certain} low closets, high shelyes, reservoirs, and water fronts. 


conditions ; sample pages free on receipt of 2 cent stamp for postage. 


CHAS. A. STRELINCER & CO., Detroit, Mich. 


Please mention this paper. 


Tnx DUNNING BOILER 


- PATENT, WROUCHT IRON OR STEEL, 
WITH SELF-FEEDING COAL MAGAZINE, IS THE BEST AND OLDEST 
LOW-PRESSURE STEAM HEATER MADE. 


Insures a Warm House day and night. Over 3,500in use. Dampers Regulated and 
Coal Supplied Automatically. Requires much less Attention and much 
less Fuel than a Hot-Air Furnace. 


UNEXCELLED FOR HEATING PRIVATE RESIDENCES, SCHOOLS, CHURCHES, 
AND PUBLIC BUILDINGS. 


BIGHT SI-AES. 

The larger sizes are specially adapted for heating churches, school houses, stores, and buildings of 
the larger class. Being made of one continuous sheet of best boiler iron or steel, it is not subject to 
the leakage incident to boilers constructed in cast-iron sections bolted together; or where the tubes 
come in contact with the fire unsupported. 

Being self-feeding, the heat is uniform throughout the entire twenty-four hours. 











Also made as a SURFACE BURNING BOILER, to burn HARD OR SOFT COAL, WOOD, OR | 


COKE, and in two sections, in order to pass througa any door-way when desired, AND IN PORTA- 
BLE FORM TO BE SET WITHOUT BRICK. 


—— MANUFACTURED AT THE 


New York Central Iron Works, 73 Exchange Place, Geneva, N. Y. 


Steam Engines and Boilers of all kinds and Machinery Generally. 
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Bibb’s Celebrated Origina, 
BALTIMORE 
FIRE-PLACE HEATERS, 


To warm upper and lower rooms. 
The handsomest, most economical 
Coal Stoves in the world. 


B.C. BIBB & SON 
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Foundry Office and Salesrooms. 
Rellable Alr Valve = 39 and 41 Light Street,” 
Made. Nothing to Baltimore, Md. 


MARBLEIzED SLATE MANTELS, 


Get Out of Order. PF" Send for Circulars. 


Has No Movable 
Piece. No Loose 
Thimbles to Fly Off, 
Every Valve is Thor= 
oughly Tested, and 
Warranted to Clive 
Satisfaction. 

















RUMSEY & CO, 
Manufacturers of 
Pumps, Fire Apparatus, 
Jack Screws, Etc., 
SENECA FALLS, N. Y¥. 


TELESCOPIC JACK SCREWS.—More 
than 20 styles and sizes. Price $6 and 
upward. The Telescopic Jack, with a 
ratchet and lever, is the most desirable 
Jack in use, being much cheaper than 
y¥ any made with the same length of 
screw. SEND FOR PRICE LIST. 
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We have added this season the quick damper, and 
Shears’ patent attachment for opening the oven door. 
2 RANGE_ WARRANTED. 
Pittston Stove Co., 
PITTSTON, PA. 


WARM AIR FURNACES. 


Brick Set and Portable; Cast Iron and Wrought Iron. 
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No house, h- y-ver peautiful in appearance or 
elegant in its appointments, can be comfortable 
unless provided with an apparatus that will furnish 
an abundant supply of pure warm air in the coldest 
weather. This can be obtained most surely and 
most economically by a well-constructed and pro- 
perly set warm airfurnace. Most of the objections 
raised against furnaces are based on furnaces that 
are too small, or too cheaply constructed, or 
improperly set up. 

Our Furnaces are all made with Revertible 
Flues, a principle demanded by all purchasers 
of Stoves, but not yet adopted by most furnace 
makers. By this construction we avoid hot 
chimneys and cold houses. By using a 
large furnace and having an ample supply of cold 
air from outdoors, al! overheated surfaces, and 
consequent unpleasant effects, can be avoided. 

Our Catalogue contains full information regard- 
ing our goods and best methods of setting furnaces. 
Catalogues sent on application, and a careful ex- 
amination invited. 

*,* Estimates given and correspondence solicited. 


GRAFF & COMPANY, Manufactur’s, 


208 WATER ST. NEW YORK. 
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Importers, 
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uses our Hangers and Iron Clad Track has the best device known 
for sliding doors. These hangers never break, cannot get off the 
track, and work so easy that they can be operated bya child, 
Every pair guaranteed to give 
satisfaction. For sale by hard- 
ware dealers generally. 








SUPPLiIEs, 


RUDD LITTLE GIANT IINVECTOR, 


Fig 
SCREW JACKS, STURTEVANT 


{| il | COLORS RED AND BROWN 
il i 3, KA {M BUILD- 
ES BLOWERS, ETC, Fo Ne an ath BRICK 

WALLS, &o. ade of Pure Linseed Oil and highest 

grades of Iron Oxide. Send L for Grea pagers 
en SS TL | J Oo h n S$ y h 74 Cortlandt Street, New York. | 
s r u art, READY ROOFING, for new roofs. 
CRONE HANGER CoO., q 
H 


414 and 416 Market Street, ELMIRA, N. Y.|/46 CORTLANDT ST., N. Y. 
YDRANTS, 


ICTION SLIDING DOOR HANGER. 
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perfectly made, and we claim su- 
perior to any Hanger on the mar- 
ket. Sample sent to Architects 
and Builders at Wholesale Rates. TT 
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Miners and Manufacturers of best Pennsylvania Black Roofing Slate, 


BANGOR, PENN. 








EMPIRE WAREHOUSE Co., 
—IMPORTERS OF— 
English and German Portland Cements, 
—AND DEALERS IN— 
AKRON AND LOUISVILLE CEMENT 
—AND— 
N. ¥. and MICHIGAN PLASTER, 
198 to 210 Market Street, CHICAGO, 


HOLBROOK CoO., 


Hard Wood Lumber and 
Timber, 


INTERIOR FINISH AND STAIR- 
BUILDERS’ STOCK, WAREHOUSE 
AND BRIDGE TIMBER 
CUT TO ORDER. 


GROVE AND EIGHTEENTH STREETS, 
CHICAGO, ILL. 








NGERSOLL ROCK DRILL CO., 
10 PARK PLACE, NEW YORK. 


Improved ‘‘ Eclipse’’ 
RocH DHRILIs, 
For Mining, Tunneling, Shaft- 
Sinking, Quarrying, Submarine 
drilling, and for all kinds of rock ex- 
cavation. 

“Straight Line” ATR COMPRESS- 
-|ORS, Boilers, Steam and Horse Power 
| Hoists, Electric Blasting Batteries 
and General Minin achinery. 
Send for full descriptive Catalogue. 















J.S. THORN, 
Architectural Sheet-Metal Works. 


Metal Building Trimmings, Ventilating Skylights, 
Metallic Roofing Tiles, Building Specialties, Builders’ 
Light Iron Work. 


Nos, 1201 to 1209 Callowhill Street, 
PHILADELPHIA, PA. 


~ NOTICE to Users of Steam Pumps. 
We have received following | letter in 
regard to one of our No. 5 “L” ($16) 
Steam Jet eth me elevating lis inch pipe 
> of water more than 50 feet high 
Hi “T,” ANSE, MICH., Feb. 24, 1883. 
W ‘‘ VAN DUZEN & TiFT, Cincinnati, (0 
“Money could not buy the Jet of us 
unless another could be had. I would 
not give your No.6‘ L” fora $700 pump, 
equal distance to raise. 
- ‘“N. A. Litchfield, Supt. Mich. Slate Co.’’ 
We maka Ten Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 to 20,000 gallons per hour. State for what 
purpose wanted and send for atalogue of ‘* Pumps.’’ 
VAN DUZEN & TIFT, Cincinnati, Oo. 








VENTLLATORS> ETC: 


ESTB1868: 71:8-AVE: NY: 


Jj. K. POST & CO., | 
Lumber Merchants 


—AND— 
SHIPPING AGENTS, 
OSWECO. 








N. Yi 





HYDRAULIC FLANGED HEADS, 


OF IRON or STEEL, ror BOILER anp TANK MAKERS. 
Unequaled for Strength and Uniformity. 


THE DICKSON MANUFACTURING CO. 


SCRANTON, PA. 


96 Lake Street, Chicago, 


57 Oliver Street, Boston, 


112 Liberty Street, New York. 





the slush and wet of winter weather, It is 





Established 1855, 
Patent Carbolized 


Rubber Fire Hose. 


Maltese Oross Brand, 


OVER TWO MILLION FERT 
IN USE, 










Il TN IB 
uh 





/\\| 
- Baker Fabric Cotton Rubber 
Lined Tire Hose. 

Linen Hose, Plain and Rubber- 
Lined. 

Mills and Factorics furnished 
with all the necessary ap- 
pliances for fire pros 
tection at low rates. 


Co., 


THE IMPROVED 


Rider Hot Air Pumping Engine 
For City or Country Residences, 
Burns Coal, Wood, or Gas. Safe, Simple’ 
Durable. 3,000 inuse. Send for 
Illustrated Catalogue “A.” 


= SAYER & C0, 37 Dey St, New York. 
PROSPECTING MINERAL LANDS A SPECIALTY. 


CYLINDRICAL SECTIONS OR. CORES OBTAINED THE WHOLE 
~ DISTANCE BORED ARTESIAN «WELLS 
BORED ROUND AND-STRAICGHT 
ADMITTING A LARGER. PUMP & 
CASING:IN PROPORTION: TO 
SI1ZE:OF HOLE THAN BY ANY 
OTHER PROCESS. ESTIMATES 
GIVEN AND-CONTRACTS MADE BY 








PENNSYLVANIA 
DIAMOND DRILL C0. 


-BIRDSBORO-PA . 
} MANF TRS,OF DIAMOND DRILLS 
‘FOR ALL KINDS: OF 


ROCK BORING =— 





Illustrated catalogue 
sent on application to 
WM. T. COMSTOCK, 
6 Astor Place, 

New York. 





DRAWING 
INSTRUMENTS. 


How to Learn to Draw. 


MECHANICAL DRAWING 


By Prof. C. W. MacCord, of the Ste- 
vens Institute of Technology. 








A series of new, original and practical lessons in 
mechanical drawing, accompanied by carefully 
prepared examples for practice, with directions, all 
of simple and plain character, intended to enable 
any person, young or old, skilled or unskilled, to 
acquire the art of drawing. No expensive in- 
struments are involved. The series embodies the 
most abundant illustrations for all descriptions 
of drawing, and forms the most valuable treatise 
upon the subject ever published, AS WELL AS THE 
CHEAPEST. The series is illustrated by upward of 
450 special engravings, and forms a large quarto 
book of over one hundred pages, uniform in size 
with the SCIENTIFIC AMERICAN. Price, stitched in 
paper, $2.50. Bound in handsome stiff covers, $3.50. 

For the convenience of those who do not wish 
to purchase the entire series at once, we would 
state that these valuable Lessons in Mechanical 
Drawing may also be had in the separate numbers 
of SUPPLEMENT, at 10 cents each. By ordering 
one or more numbers at a time, the learner in draw- 
ing may supply himself with fresh instructions as 
fast as his practice requires. These lessons are 
published successively in SCIENTIFIC AMERICAN 
SUPPLEMENTS *1, *3, *4, *6, *8, *9, *%12, 
%14, %*16, *18, #20, *22, X24, *26, *28, 
%30, *32, *36, *37, ¥38, *39, X40, *41, 
H4A2, H43, H44, K45, K46, #47, K48, K49, 
%50, *51, %52, %53, *54, %56, X58, *E60, 
*62, *65, *69, * 74, *78, *84, X91, *94, 


*100, *101, *103, *104, *105, *106, 
%107, *108, *134, *141 *174, *176, 
*178. 

Sent by mail to any address on receipt of price, 


ADDRESS 


MUNN & CO., Publishers, 
861 Broadway, New York. 


THE CURTIS 
RETURN 


STEAM TRAP: 
For returning steam condensed un- 
der pressure automatieally into the 
boiler, whether taken from above or 
below the boiler lever, without loss 
or waste. Manufactured by 


STHE CURTIS REGULATOR 60,, 


BOSTON, MASS. 
Send for Circular Nos 19.8 











IV 


Scientific American, Architects and Builders Edition. Avavst, 1886. 





FRICTION 


CLUTCH]! ity 


PULLEYS 


AND 


Cut-off Couplings, 


JAS. HUNTER & SON, 


North Adams, 


MASS. 


Punching Presses of 
DIES AND OTHER TOOLS 


For the manufacture of all kinds of 

SHEET METAL coops, 
7 DROPFORGINGS, 4c. Ff 
Stiles & Parker Press Coq ze) a : 


Middletown, Conn. 













Branch Office and Factory, 203 Center Street, New York. 





Cutters, and La- 
bor Saving Tools 


Fine Taps and Dies, Bolt 





AND valde ei 
Get Latest New 


nt 
A j NTERS Perforated GRAINING Tools 


for executing the fine, difficult hand-work of the 
most skilled grainer, in a rapid and excellent 
manner, without previous skill, producing 
beantiful imitations of Oak, Walnut, Mahogany, etc. Can 
be done on clear pine, simply oiled and shellacked (no 
paint), or on painted ground. Send stamp for large fllus- 
trated catalogue. The only article of the kind in market. 
Address JOHN J. CALLOW, Cleveland, Ohio. 


Ws pE0SOT 
CEstalislp 


FOR “SHINGLES, 
CLAPBOARDS, FENCES,ETC.. 


SAM: = CABOT 
LBY EET 

70K KIL =] BOSTON 

SEND FOR CIRCULAR 





EPPS’S 


CRATEFUL—COMFORTINC. 


COCOA 


GOLD MEDAL, PARIS, 1878, 
BAKER’S 


Breakfast Cocva. 


= Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has been removed, It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
\\\ and is therefore far more economi- 
H\4 cal, costing less than one cent @ 
cup. It is delicious, nourishing, 
strengthening, easily digested, and 
jj admirably adapted for invalids as 
# well as for persons in health. 


Sold by Grocers ¢ irocers everywhere. 


Y. BAKER & CO, Dorchester, Mass 








CATALOGUES FREE _TO ANY_ ADORESS 
Us ateeebaal ale 








ROOFING: 


Complete Roofing for all kinds of Buildings; can be 
applied by any one; is very cheap and durable; not 
injured by Gases, Steam, or Vapors. 


WARREN -"EDRRET CO. 











MARTIN BRICK MACHINE. Vplpp 


Latest and Improved Brick Machinery 


VW. Mason & 60, 


FRICTION PULLEYS 


LUM 
~ TLPINTOR 


Providence, R. I. 


—FroR Bo TH— 
SteamMana Horse RPowecr?rT. 
HENRY MARTIN, 


Inventor, Proprietor, and Manufacturer, 


LANCASTER, PA. 











A PLAIN BRACE, A RATCHET BRACE, 
A DRILL BRACE, ALL IN ONE. 

Material, Style, Finish, Durability, in 
mY all respects this Brace is warranted to be 
, the best in any market. Sent by mail, 
postage paid by us on receipt of $3.00. 
Most Hardware dealers will furnish it at 
the same price. MILLERS FALLS CO., 
No. 74 Chamber St., New York. 


see, FOOT POWER 
Vi/\ MACHINERY 


LATHES, SAWS, ete. 
Practical Workshop. 


Outfits for Iron or Wood-. 
1 workers, Amateur Tools,&c. 
—— Send for Catalogue. 
H - J. J. WATROUS, 213 
Race St., Cincinnati, 0. 


PRINTING INKS. 


HE “Scientific American” is printed with CHAS. 
ENEU JOHNSON & CO.’S INK. Tenth and Lom 
bard Sts., Phila., and 47 Rose St., opp. Duane St,, N. Y. 


SEBASTIAN, MAY & GO'S 


Improved crow Cutting 


LATHES nf 


Power £ 


Drill Presses, Chucks, Drills, Auge 
Dogs, and machinists’ and ama- ff J 
teurs? oot mee ey on etc . 



















saat 7 Foot # aaa Powert® 


MACHINERY, $15. 
Contractors and Builders, Cabine tMakers and 
Jobbers in Wood or Metal, who 
have no steam power, can, by us- G ae. 
ing outfits of these machines, bid 
lower and saye more money than 
by any other means for doing their 
work. Sold on trial. Illustrated 
Catalogue FREE. 


W. F. & JOHN BARNES CO., 


Addres1999Ruby St., Rockford, Ill 
Telescopes, Spectacles, Barome- 


ICROSCOPES ters, Thermometers, Photo- 


raphic Outfits for Amateurs, Opera Glasses, ke, 
Ww H.WALMSLEY & CO-successors to R.& J. 
Beck, Philadelphia. Illus, Price List free to any address. 














LIFESHORT:-WRITE ae 5 
Address: The American Writing 


Machine Co., Hartford, Conn.; 
New York Office, 237 Broadway, 





SUPPLIES. 


Fred. Adee’s Enameled 
Drip Tray. 





Drip Trays under seats of Water 
Closets have become a necessity, and 
Fred Adee’s aie the best. Zane’s Wa 
ter Closets are the 


BEST IN THE WORLD. 


Send for circular to 


Fred. Adee & Co., 


52 CLIFF STREET, NEW YORK. 











Is the best in the a hriet Extremely Portable. Weighs 
only 7 pounds. 


PRICE $40. 


No Inked Ribbon; Interchangeable Rubber Type; 
Perfect manifolding; 15 styles of type in English; also 
Greek, German, Italian, Norwegian, Swedish, French, 
Spanish, Russian, &c.; descriptive pamphlet free. 

Address Hall Type Writer Co., Salem, Mass, 
Or THOS. HALL, 853 Broadway, New York. 








50,000 in use. 
























































Rosenberg’s Elastica Finishes. 


No. 1 $3.50, No. 2 $2 50 per gal. 


The advantages claimed for these finishes over all 
other Wood Finishes and Varnishes are. they possess 
more body, higher lustre, greater resisting properties to 
atmospheric influences, and action of water and alkali, 
are more elastic, will not scratch or mar, and are more 
durable. 

BURT & HENSHAW, 


“i Agents, 154 State Street, Boston. 


_G.M. BREINIG. AGENT, Pancreas acron NEW MULE ORD, Conn. 
_NEW YORK BUSINESS OFFICE, 96-98 MAIDEN:LANE. MANUFACTURERS OF 
HEELERS PATENT WOOD [UILLER. 


BREINIGS LITHOGEN $ILIGATE PAINT. 
LITHOGEN PRIMER,WOOD STAINS 
easSTtleEx FLINT AND FELDSPAR. 

















































































































aPIPE COVERINGS 


Made entirely of ASBESTOS, 
Absolutely Fire Proof. 


BRAIDED ‘PACK NG, MILL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES. 
CHALMERS-SPENCE CO. FOOT EH. 8TH ST., N. ¥Y.- 




















os PACKING co 
BOSTON, 


CONGRE Ss. St 


SHIELDS & BROWN 


mic ot es and Sole Proprietors of 





S& MANUFACTURERS. 
MINER’ The ASBEST 


NEW YORK. 
JOHN ST 

















ROCK BREAKERS AND ORE CRUSHERS. 


We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taining the invention described in Letters Patent. issued to Eli W. Blake, June 15th. 1858, togeth- 
er with NEw AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted Me ay lith 
and July 20th, 1880, to Mr. 8. L. Marsden All Crushers supplied by us are constructed under 
the superinte ndence of Mr. Mar sden, who, for the past twenty years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FARREL FOUNDRY AND MACHINE CO., Manufrs., Ansonia, Coun, 
COPELAND & BACON, Agents, New York. 


INCINNATI 


ORRUGA TING 





For BOILERS and STEAM PIPES 
Reduces Condensation of Steam. 
FOR GAS AND WATER PIPHS. 
Prevents Sweating and Freezing. 
The Best Non-Conductor of Heat and Cold in the World 
Send for illustrated descriptive Circular, and name this paper. 
143 Worth Street, New York. 
78 and 80 Lake Street, Chicago. © 





JOHN F. HAZEN, Prest. 
JAMES HICKS, Treas. 
J) dapG. pBAD ELLE Sec'y., 


“Over 1500 Tons iron inStock! jt 


FOUR WIDTHS OF CORRUGATIONS MADE! 
| STANDING SEAM PLAIN ROOFINC! 
All Paint Re-ground in Pure Linseed on: | 


ROOFING 





SEND FOR CIRCULARS OF 


WHE GRENEST Hees 





fa X 





MODEL and g Sed forCircwars, 


XPERIMENTA C.E.Jones& Bro, . 








Tin, Slate, Gravel, Slag, or Felt Roofing for Factories, Churches, 
Dwellings, &c., in town or country. Best make of Ready Roofing and 
Sheathing Papers, such as two and three ply, Rosin, Sized, Manila, 


CINCINNATI, 0. 
WORK sx SPECIALTY. 
&c. Correspondence solicited. E, S, BORTEL & CO., 


(Mention this Paper) 
R217 Chestnut Breet, Philadelphia, Ph. BU | LD | N G PAPER. 


BUILDING PAPER. 





OSIN-SIZED WATERPROOF 


BUILDING AND SHEATHING PAPERS. 





SOUTH SECOND S&T, PHILADELPHIA, PA. 





Aveust, 1886. 








NICKEL PLATING 


& POLISHING MATERIALS. 


ZUCKER & LEVETT 


CHEMICAL C92 NEW YORKUS.A. 








th fl im 1g 


Ventilating Machines, 


JARMAN S PATENT 


YORK MFG. CO., 


YORK, PA. 





Save postage by using Wea- 
ver Metal Mailing Boxes and 
Envelopes, Book Corner Pro- 
= tectors, metal, paper cover- 
ed. For sending merchan- 
dise of every description 
through the U.S. and For- 
eign mails. Officially approv- 
ed by P. O. Dept. Cheapest, 
lightest, strongest. No lids. 
No strings. 50,000 sizes. Send 
10cts. for sumples and in for- 
mation to The Weaver Mail- 

315 Race St., Philadelphia, A. 
uessee. Agents wanted. 





ing Envelope & Box Co. 
De O. ROSSITER, Sole 











AMERICAN | 


STEAM BOILER 


Insurance Company, 
45 WILLIAM ST,, 


NEW YORK. 





Write for Special Blanket Form 
No. 99; gives complete protection 
to property, and pays $5,000 for a 
life, and $50 weekly for six months 
for injury. 





PERMANENT BROMIDE PAPER 


for copying drawings and printing from photographic 
negatives by lamplight or daylight. Circulars free. 
eedgle s copied, enlarged, or reduced. Send for esti- 
e EASTMAN DRY PLATE & FILM CO., 
1547 State Street, < orpeeene N.Y 








71 John St., New York, 


Scientific Ameria, Architects and Builders Edition. 


A FAIR OF F'ER. 


If you will puta JENKINS BROS. VALVE on the worst place you can find, where you | 
cannot keep other Valves tight, and if it is not perfectly tight or does not hold Steam, Oils, Acids, | 
or other fluids longer than any other Valve, you may return it, and your money will be refunded. 


To avoid imposition, see that valves are stamped ‘‘ Jenkins Bros.” 


JENKINS BROS., 


13 Soe. Fourth St., Phila. 


79 Kilby St., Boston. | 





These Engines 











GUARANTEED TO CONSUME 25 to 75 
PER CENT. LESS GAS THAN 


SCHLEICHER, SCHUMM™M & CO., 





mui 


AlN 


CHARTER ’S 


CAS ENCINE., 


Warranted equal to any in 


Sy) } Power and Economy, and Superi- 


PDA SPECIALTY Cie: 








or to all in Simplicity and Com- 
pactness. Gives an Impulse at 
every Revolution. 


stag pete and Pumps Combined. 


<= Williams & Orton Mfg. Co., 


STERLING, ILLS. 





MACH] may 








Kaestner Friction Clutch, 


FOR 
Gearing, Pulleys, 


CHAS. KAESTNER & CO., 
Builders of General and Spe- 
cial Machinery, 
808-811 8. Canal Street, 
Send for Catalogue.Chicago, Ill. 





wv IM. 


A. BARRIS, 


Providence, R. 1. (Park &t.) Six minutes’ walk West fromstation. 


Original 


and Only Builder of the 


HARRIS-CORLISS ENCINE, 


With Harris’ Pat. 


Improvements, from 10 to 1,000 H. P 


Send for copy Engineer’s and Steam User's 


Manual. 
MENTION THIS PAPER, 





4 to 60 Horse, Powar: 


By J.W. 


Hill, M.E. Price $1.25. 


LOVEGROVE & CO. 
PHILADELPHIA, PA. - 
Builders of 


AND 


f #BOILERS, 


Most reliable engine made, 





Reasonable prices. 


GAS ENGINES. 


Best in principle, workmanship, and materials. 

An unequaled small Motor adapted to all uses. 

When the motor is not at work, the expense of running it ceases. 
Simple, Safe, 
Four sizes: 1 H. P. 


Ee joneaud nl, Durable, No extra insurance. 
H. P., 1 man power, and Dental Engine. 
are e ates cially suited for Gasoline Gas for country use. 
("Send for Illustrated Catalogue. 


ECONOMIC MOTOR CO.,, 


Office and Salesrooms, 9 CORTLANDT ath REM NEW YORK. 


OTTO GAS ENGINE. 


A N Y OTHER GAS ENGINE 
Per BRAKE-HORSEPOWER 


PHILADELPHIA and CHICAGO. 


BARREL, KEG, 





Hogshead, 
AND 
, STAVE MACHINERY, 


Over 50 varieties manu- 
factured by 


“2! E. & B, HOLMES, 


Chamfering, Howeling, and Crozing. BUFFALO, N. Y. 


















AND PAA 
BOILERS ‘ 


of all sizes. 


Write 15 Circular and tell us what you want. 
7. PAYNE & SON, Drawer 1004, Elmira, N. Y. 
New York Office: 107 Liberty Street. 
Eastern Agents, Hil, CLARKE & CO., Boston, Mass. 
Our patented V ertical Boiler will not prime. No dan- 
ger of burning flues. 















BOOKWALTER ENGINE, 


Compact, Substantial. Econom- 
ical, and easily managed; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor, Pump, etc., at the low 
rice of 
3 HORSE POWER.. $240 00 
= te 80 00 
+. 355 00 
440 00 
(> Put on cars at Springfield, oO. 
JAMES a & CO., 
Springfield, Ohio, 
or 110 Liberty St., New York. 





Slt nr Steet Works 
ILLER.METC. 
Bars. ECS 


CRUCIBLE E STEEL 


eareeee 
AETCALF x PARKIN, _Acos'#t:} 


| GEscent Extra 


(GéscentSreciat; Gren FoRg a - 


@iciie Ganon. eH feet AvENUE,: 


= ! PITTSBUE Given Srrinss. 








HOISTING ENGINES 


and Boilers for every possibfe 
duty. 


New catalogue ready. 


LIDGERWOOD MANUFACTURING CO., 96 LIBERTY STREET, NEW YORK. 















































Perfect Small Steam Yachts. 
fuel, water gas; 


ple, safe; 


No smoke or noise, sim- 
3 cylinder engines. Send 


stamp for either yacht or boat catalogue. 
THOMAS KANE & CO., Racine, Wis., aeecnde, 1. 





"DROP 


FINISHEy 


TOOLS 


T00 
BILLINGS a conte 


. HARTFORD 


‘CO N'NE 





a 






Be BEFORE.YOU BUY A BICYCLE 
Of any kind, send 2 amp to: A> WaGlM M4 IP» 
Ch Dayton, Ohio, isacomnH ise MACHINES. 

ai/Second-hand BICYCLES taken in exchange. 
BICYCLES Repaired and Nickel Plated. 





Columbia Bicycles aud Tricycles 


MANY IMPROVEMENTS 
FOR 1886. 
New Spring Catalogue Sent Free. 
AY The POPE MPG. C0.,597 Washington St., Boston 


UN Branch Houses: 12 Warren &t., New 
York; 115 Wabash Ave., Chicago. 


INTERNATIONAL INSTITUTE FOR 
Liquefied Carbonic Gas. 


O. BRUNLER, 857 Broadway, New York. 


Charles H. Besly & Co, 


175-177 LAKE STREET, 


CHICACO. 








Parlor Folti 














ANDREWS’ 


j= 


BED. 
The only Perfect Bed!! 


40 Styles: $20 up. The only ad- 


m |justable suspension spring, 


A. H. ANDREWS & CO., 
195 Wabash Ave, Chicago, 19 Bond St, N. Y. 


AQUA PURA 


BY NATURE'S PROCESSES 


Turbid Water Made Clean. 


Matter in J epension 
and ORGANIC and 
Sami watetie Ele- 
ments removed, 


Hard Water Made Soft. 


Cities, Towns, Mills, Hotels, 
and Private Houses Sup- 
plied and Results 
Guaranteed, 


Scale in Boilers Avoided. 


T’'wo per cent. added tothe 
Annual Water Rates in any 
city will give the people 
PERFECT WATER for all 
@ time. 


Send ‘tte Circulars and Estimates. 


NEWARK FILTERING C€O., NEWARK, N. J. 


TRIBUNE BUILDING, NEW YORK. 


PULLEYs. 


Order from our ‘Special . List.’ 


THE JOHN T. NOYE MFG. CoO., 
BUFFALO, N. ¥. 















































UDHN W.CAUGHEY fig a: 


GRAVIN 








THE CHEAPEST AND BEST ! 


| HOTo ENarav) NG re 


je 67 PARK PLACE,NEW YORK: 


f— | 
ENBRAVINE FOR ALL ILLUSTRATIVE AND» 
ADVERTISING PURPOSES - 








CET THE BEST AND CHEAPEST 


Ts TRADE! GPERIN@MaaK 









JSA.FAYK Co 
CINCINNATI. 0. iv 
SDLF AGENTS UNITED STATES 4 
J.A. FAY & CO., 
(Cinecinnat!, Ohio, U. S. A.) 
Exclusive Agents and Importers forthe United States 


ofthe CELEBRATED 
PERIN BAND SAW BLADES, 


Warranted superiortoall others in quality. finish, 
uniformity of temper. and general durability. 
One Perin Saw outwears three ordinary saws. 
Manufacturers of Planing Machines 
other Patent Wood Working Machinery. 


and 


Meauvibiseiew of Power. 
Suspension Bridges, 
Tramways, 

‘ pplications of 








Trenton Iron Co. 
WORKS and OFFICE, TRENTON, N. J. 
New York Office—CooPerR, HEwirtT & Co., 17 Burling 
Slip. Philadelphia Office—21 North Fourth Street. Chi- 
ago Officce—l46 Lake Street. 











ANCE GE HARTFORD Cons. 


Sut CAPITA! $4,000 ,000 
Losses PAID IN 67 YEARS..$ ot 750000 
The Lar ites and Strongest ompans. 


J. GOODNOW, Sect 
i HENDE PRES’T, Wa. B.CLARK, ‘Asst. Sect” 


Address JOHN A. ROEBLING’S SONS. Manufactur- 
ers, Trenton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 


SEAMLESS BRASS | Sm 








SUPPLIES FROM 
HYDRANT PRESSURE 











ened setting, etc., easy 





by printed ay For AND ei pag tig fee 
usiness or home use nvaluabie for blowing 
or money making. For old aes aeank, running 
or young. Send 2 stamps T be *rinting Presses, Sewing 
for catalogue of presses, opper u Ss, ashine = vt : eae 

urnin sathes, Scro 


type,cards paper etc. 






Card Wrens, $2, > to factory. cone Pina spy —— 
Olrcular Le, Sen KELSEY & CO., Mills, Sausage Machines, 
seeNgirerer “ue Meriden, Conn. "’ | SHEET BRASS, BRASS WIRE Pek. Gaetioes: ante 

} } needs littie room, no firing 





| up, fuel. ashes, repairs, en- 
gineer, explosion, or delay 
no extra insurance, no coal 


A WNew Drill Chuck. 


THE HARTFORD. 
No. 1 holds 0 to 4in. Price, $7.00. 


Fine Tools, Taps, bills. 


neat, 


Is noiseless 
compact, steady ; will work 


AND MILL FURNISHINCS, 
N. W., U.S. A. 


MANUFACTURED BY MUNSON BROTHERS, 





MUNSON'S PORTABLE MILLS, | 


2 C 
No.2 holds 0 to 84 in, Price, $8.00. k a aes it any pressure of water 
bove 15 Ib.; at 40 lb. pres- 
tB™ It cannot be excelled. Address Drills, Vises, Chucks. WAT ER MOTOR above 1 Nis 66 0 i sae 
THE CUSHMAN CHUCK CQO., capacity up to i-horse 
ower. Prices from $15 to $800, send for circular as 


Hartford, Conn. 
Or any dealer in machinists’ Tools. 





Mention this paper, Send for catalogue. POTHE BACKUS WATER MOTOR CO., Newark, N. Je 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication, 

References to former articles or answers should 
give date of paper and page or number of question. 

Enquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration, 

Scientific American Supplements referred 
to may be had ut the office. Price 10 cents each. 
Books referred to promptly supplied on receipt. of 

rice, 

Minerals sent for examination should be distinctly 
marked or labeled. 





(1) A. C. R. writes : 1. Can you recom- 
mend me a good rubber cement? I wish to cement 
leather together, the cement to be waterproof, to resist 
oil, and the leather to retain its elasticity after press- 
ing. A. Dissolve gutta percha in bisulphide of carbon; 
shave off the edges of the leather, and pour on the 
cement; allow to evaporate to dryness. Then put the 
two faces together, previously heating thoroughly, and 
press until cool. 


(2) F. E. 8. asks how to make amber 
varnish to varnish violins. A. Take of amber3 ounces, 
benzo] 50 ounces; heat the amber in a closed vessel to a 
temperature of 570° Fah. When it begins to soften and 
swell, giving off white fumes, then dissolve in benzol; 
amber is also soluble in chloroform. The gum may 
be purchased from any dealer in gums in New York 
or other large cities, 


(3) J. E. W.—We know of nothing that 
can be added to shellac to increase its adhesiveness. 
It does not have any odor by itself. In the manufac- 
ture of shellac varnish, the gum should be dissolved in 
ethyl alcohol, but frequently methyl alcohol is substi- 
tuted on account of its cheapness, although it has an 
exceedingly disagreeable odor. 


(4) W. J. M. asks how papier mache is 
made to stand the action of water. A. Coat with a 
mixture made by fusing together equal parts of pitch 
and gutta percha, to which is added two parts of lin- 
seed oil containing five parts of litharge. Continue the 
heat until the ingredients are uniformly commingled, 
and apply warm. 


(5) J. D.. H. desires a recipe for the 
manufacture of a white ink that can be used in a ruling 
pen as India ink is used, A. Mix Chinese white with 
water containing enough gum arabic to prevent the im- 
mediate settling of the substance. Magnesium car- 
bonate may be used ina similar way. They must be 
reduced to impalpable powder. 


(6) J. W. O. writes: 1. I have some gold 
coin dissolved in aqua regia ; how can I recover it so 
I can sell it? A. The gold may be precipitated by 
means of iron sulphate. 2. Will you give a recipe for 
making phosphorescent paint ? A. See ‘‘How to Make 
Luminous Paint,’ in Screntiric AMERICAN SUPPLE- 
MENT, No. 249. 3. Also onefor making inks that will 
fade out in four, six, or eight weeks. A. See the article 
on “Inks,” in ScrentTIFIC AMERICAN SUPPLEMENT, No. 
157. 4. What is the specific gravity of gold and _ sil- 
ver coin? A. The specific gravity of gold is 19°50, that 
of silver 10°50, and that of copper, which is an alloy of 
silver coin, 8°788. 


(7) M. E. R.—There are a variety of 
well pumps to be had through the hardware trade. We 
know of nothing better than oak for a chain pump 
box. Your tile drain shouldnot be tolerated near a 
well. If the drain is necessary in its present position, 
it should be made of cast iron pipe with lead joints well 
tamped. There is no simple test for contamination in 
wells. Poisonous water often looks bright and clear. 


(8) J. S. W. asks as to the use of a 
spray of water for reducing the temperature of a room. 
A. It may be done by a spray fountain ora spray jet 
thrown against a muslin curtain, Any means to pro- 
duce a large evaporating surface supplied with water 
(cold if possible) will acomplish your purpose, 


(9) W. 8. desires a recipe for making 
a cheap varnish for varnishing furniture. A. The fol- 
lowing is a fine, lustrous polish for furniture: Half 
pint linseed oil, half pint old ale, the white of an egg, 
one ounce spirits of wine, one ounce spirits of salts. 
Shake well before using. A little to be applied to face 
of soft linen pad and lightly rubbed for a minute or 
two over the article to be restored, which should be 
first rubbed off with an old silk handkerchief. It will 
keep any length of time if well corked. 


(10) R. W. W. desires a receipt to make 
a good water stain to imitate walnut, not to cost too 
much, A. Take of burnt umber 2 parts, rose pink 1 
part, glue 1 part, water sufficient ; heat altogether and 
dissolve completely. Apply to the work first with a 
sponge, then go over it with a brush, and varnish over 
with shellac, 


(11) G. W. H. asks the composition of 
a fusee, or large scented match, which when ignited 
perfumes the air around? A. Dissolve 34 ounce niter 
in 4 pint rose water; mix this with 4 pound willow 
charcoal, and dry it thoroughly in a warm place. When 
the nitrated charcoal is perfectly dry, pour upon it a 
mixture of 4 drachm each of the attar of thyme, cara- 
way, rose lavender, cloves, and santal ; then stir in 6 
ounces benzoic acid, Mix thoroughly through a sieve, 
then beat in a mortar with sufficient mucilage to bind 
together. Make into pastils, and dry, 


(12) J. E. E. asks: By what process is 
“praying”? done—with acids—upon polished iron or 
steel, which is frequently preferred to “bluing”? <A. 
By dipping or sprinkling with dilute nitric acid after 
heating until blue. 2. How to make a smelter for 
brazing iron or steel that will fage at a lower degree 
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than brass. A. By mixinga little more zine or tin with Wusiness ano ‘Personal. 


the brass. Silver is better for steel solder. 
(18) G. A.C. asks: 1. What is a good 


paint for steam pipes when exposed to a very high 
temperature? <A. Finely pulverized plumbago and lin- 
seed oil is as durable as any. 2. What is used to 
mix gilt, gold, copper, etc., for painting steam heating 
apparatus? A, For ordinary bronzing, the metallic 
bronze powder is rubbed upon the paint when nearly 
dry, then varnished with thin mastic. 


(14) E. 8. asks: 1. Will a leather belt, 
transmit as much power on rubber-coyered pulleys as a 
rubber one? If not, about what is the difference? A. 
No; 50 per cent in favor of rubber belt on rubber pul- 
ley, when both are new. 2. What oil is best for a 
small lathe and like machinery? I have trouble with 
the oil gumming. A. Best cold pressed lard oil, with 
one-tenth kerosene, 


(15) J. H. B. asks: What size engine 
and boiler will run a boat 22 feet long, 5 feet beam, 
and 8 feet deep, at speed of 9 miles or more an hour? 
A. 8X4 cylinder; vertical boiler, 26 inches diame- 
ter, 45inches high; 20 inch wheel, 36 inches pitch, 


(16) C. M. asks: 1. What can be used 
to render new patches in an old brick wall similar in 
appearance to the old? A. We know of no means of 
accomplishing such result. 2. I have seen something 
like a charcoal stick, which when burning at one end 
would cut glass, What is its composition and how is 
it made? A. Take sticks of soft wood (willow or 
poplar) of about the thickness of a finger, which must 
be thoroughly dry, immerse for about a week in a con- 
centrated solution of lead acetate and then dry. See 
also ‘‘ Simple Method of Cutting Glass,” in ScrenTIFIC 
AMERICAN for October 31, 1885, page 275. 


(17) Inquirer asks: 1. How ean white 
country flannel shirts and drawers be washed without 
shrinking? Have hundreds to wash every two weeks, 
and the shrinkage soon renders the shirts too small for 
use. A. Care in rubbing and in the drying, after wash- 
ing in tepid water, such as comes from experience, will 
make the shrinkage as little as possible, but the only 
sure way to insure such garments keeping their size 
is to dry them on forms, as do all the manufacturers 
of knit underwear. 2. What ingredients will form a 
wash to clean a brick church, now almost black, after 
20 years’ exposure in south side Pittsburg smoke? A, 
You will find the necessary information for cleaning 
brick walls in ScrenTIFIC AMERICAN SUPPLEMENT, No. 
21. 3. Can you give apoor sufferer from asthmatic 
and bronchial ailments a remedy? <A. There is along 
and very explicit article on ‘“ Bronchial Asthma” in 
ScrENTIFIC AMERICAN SUPPLEMENT, No. 171, by John 
C. Thorowgood, in which he gives several of his re- 
medies. 


(18) A.S. asks: 1. Is there any means 
by which to give very small wooden globules a per- 
manent black or brown color, simply putting them in 
the solution? A. Wash with a concentrated aqueous 
solution of extract of logwood several times; then 
with asolution of acetate of iron of 14° B., which is 
repeated until a deep black is produced. 2. Where and 
for what price a square foot could I buy thin sheet lead 
to protect a table against acids? <A. Itis worth about 
ten cents per pound, and can be procured from a dealer 
in chemical apparatus. 


(19) E. E. B. asks (1) how to make a 
solution for silver plating, to be applied with a sponge 
or flannel to brass or copper. A. You can make solu- 
tion for silver plating on brass, etc., by dissolving 1 
ounce of nitrate of silver in 1 quart of rain or distilled 
water, and a few crystals of hyposulphite of soda are 
added which forma brown precipitate soluble ina slight 
excess of hyposulphite. Articles may be silvered by 
dipping a sponge in the solution and rubbing it over the 
surface of the article to be coated. 2, How to divide 
a circle into 860 parts. A. This is generally accom- 
plished by means of a protractor, costing from 25 cents 
upward, which can be procured from any dealer in 
mathematical or drawing instruments. 


(20) A. F.—The red coloring matter in 
thermometers is simply an aniline red dissolved in 
alcohol. 


(21) W. J. 8S. asks the composition and 
mode of manufacture of the so-called “‘ grease paints ” 
used by actors in making up. A. The principle is to 
make a dry powder somewhat darker than the desired 
tint, and then thoroughly mix this powder with some 
bland oil (as almond oil) or some fat (as perfumed 
venzoated lard) or some perfumed paraflinoid (as pe- 
trolatum), in the proportion necessary to produce the 
required color and consistency. 


(22) H. G.—Water will filter through a 


brick partition, See ScrenTIFIC AMERICAN SUPPLE- 
MENT, No. 451, on Filtering Cisterns, 


(23) W. M. asks how to stain brass 
black; can it be done with fire or acids? It should be 
a dull black if possible. A. The best means for pro- 
ducing a black surface on brass or silver is said to be 
platinum bichloride, made by dissolving platinum in ni- 
trohydrochloric acid to saturation. Dip the polished 
work or rub the solution on with a small pad of cot- 
ton. After blacking, the object is washed and lac- 
quered, 


(24) E. A. Y. asks what is the cement 


used for putting on stained glass substitute. A, Nothing 
but the best fish glue is used. 


(25) G. M. W. desires (1) a receipt for 
preventing rust on the spokes of a bicycle. A. Boiled 
linseed oil will keep polished metals from rusting if it 
is allowed to dry onthem. 2. How to brighten the 
nickel plating? A. Use a little rouge powder on a 
chamois skin, 

(26) F. G. V.—F lowers may be preserved 
for many months by dipping them carefully, as soon 
as gathered, in perfectly limpid gum water; after al- 
lowing them to drain for two or three minutes, arrange 
themin a vase. The gum forms a complete coating on 
the stems and petals, and preserves their shape and 
color long after they have become dry. 





Any person having anew invention may, without charge, 
consult MUNN & CO., Scientific American Office, 
361 Broadway, New York, for advice how to obtain 
a Patent or Caveat. Our Hand Book of Instruc- 
tions relating to Patents sent free. 


For Sale—The Kimball Pearl Barley and Oatmeal 
Mills. Established in 1847. Located in the city of Water- 
town, N. Y. Good water power and trade. M. H. Kim- 
ball, Watertown, N. Y. 





Referring to article on Type Writers, July 10, send to 
Thos. Hall, 853 B’way, N. Y., for latest improvements. 


For Sale—Fancy Brass Goods mfg. business. Lathes, 
presses, etc. For particulars, address KF. W., care of M. 
C. Weil, Sun Building, New York. 


Emery Wheels of unusually superior quality for wet 
grinding. The Tanite Co., Stroudsburg, Monroe Co., Pa. 


A Catechism on the Locomotive. By M. N. Forney. 
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent 
on receipt of the price by Munn & Co., 361 Broadway, 
New York. 


Guild & Garrison’s Steam Pump Works, Brooklyn, 
N.Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 


Nickel Plating.—Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, ete. $100 
“Little Wonder.” A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 


Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N.Jd. 


Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 


The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 


Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 


If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 


Grimshaw.—Steam Engine Catechism.—A series of 
thoroughly Practical Questions and Answers arranged 
80 as to give to a Young Engineer just the information 
required to it him for properly running an engine. By 
Robert Grimshaw. 18mo, cloth, $1.00. For sale by 
Munn & Co., 361 Broadway, N. Y 


Curtis Pressure Regulator and Steam Trap. See p. 142. 


Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 


Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 


Nystrom’s Mechanics.—A pocket book of mechanics 
and engineering, containing a memorandum of facts and 
connection of practice and theory, by J. W. Nystrom, 
C.E., 18th edition, revised and greatly enlarged, plates, 
12mo, roan tuck. Price, $3.50. For sale by Munn & Co., 
361 Broadway, New York city. 


Hercules Lacing and Superior Leather Belting made 
by Page Belting Co., Concord, N. H. See adv. page 30. 


Tron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 


Weare sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co. 
419 East 8th Street, New York. 


Universal & Independent 2 Jaw Chucks for brass work, 
both box & round body. Cushman Chuck Co., Hartford,Ct. 


Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


60,000 Hmerson’s 1886 (> Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen, 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U.S. A. 


Safety Elevators, steam and belt power ; quick and 
smooth. D. Frisbie & Co., 112 Liberty St., New York. 


“How to Keep Boilers Clean.” Send your address 
for free 85 page book. Jas. C. Hotchkiss, 93 John St., N. Y. 


Barrel, Keg, Hogshead, Stave Mach’y. See adv. p. 366. 


Astronomical Telescopes, from 6/’ to largest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. 


Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 


Advice to Consumptives. 

On the appearance of the first symptoms—as general de- 
bility, loss of appetite, pallor, chilly sensations, followed 
by night sweats and cough—prompt measures for relief 
should be taken. Consumption is scrofulous disease of 
the lungs; therefore use the great anti-scrofula or blood 
purifier and strength restorer—Dr. Pierce’s “Golden 
Medical Discovery.” Superior to cod liver oil as a nutri- 
tive, and unsurpassed as a pectoral. For weak lungs, 
spitting of blood, and kindred affections, it has no equal. 
Sold by druggists the world over. For Dr. Pierce’s 
“ Treatise on Consumption,” send ten cents in stamps to 
World’s Dispensary Medical Association, Buffalo, N. Y. 





THE SHORING OF BUILDINGS.—BY 


Thomas Blaskill, F.R.I.B.A. A valuable paper on a most 
important subject. Causes of mischief to buildings. 
Methods of making insecure buildings safe. Fiying, 
raking and dead shorings. Trained systems of shoring. 
The needle. With 2 engraving, Contained in SCIENTI- 
FIc AMERICAN SUPPLEMENT No. 486. Price 10 cents. 
To be had at this Office and from all newsdealers. 


LIGHTNING RODS.—DESCRIPTION OF 


of the arrangement adopted by Mr. Melsens for pro- 
tecting the Brussels Hotel de Ville against lightning. 
With 6 figures. Contained in ScIuNTIFIC AMERICAN 
SUPPLYMENT, No. 525 Price 10 cents. To be had at 
this office and from all newsdealers. 
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Scientific American 
The Most Popular Scientifie Paper in the World, 


. ostage. e 
Only $3.00 me oer: incinding Psst ge. Weekly 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six-_ 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufuctures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, ete. 

All Classes of Renders find in the SCIENTIFIC 
AMERICAN a popular reswme of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulutes. 

Terms of Subscription.—One copy of the SCTEN- 
TIFIC AMERICAN Will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs.—One extra copy of the SCIENTIFIC AMERT- 
CAN will be supplied gratis for every club of five subscribers 
at $3.00 each; additional copies at same proportionate — 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- — 
dress all letters and make all orders, drafts, etc., pay- 


ae MUNI & CO., 
361 Broadway New York. 
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Scientific American Supplement. 


This is a separate and distinct publication from 
THK SCLENTIFIC AMERICAN, but is uniform therewith 
in size,every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, — 
Natural History, Geography, Archeology. Astronomy, — 
Chemistry, Electricity, Light, Heat, Mechanical Engi- © 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, a 
Technology, Manufacturing Industries, Sanitary En- — 
gineering, Agriculture, Horticulture, Domestic Econo- — 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCLENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order, express money order, or check, 


MUNN & Co.. 361 Broadway, N. Y., 


Publishers SCIENTIFIC AMERICAN. 

To Foreign Subscribers.—Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- — 
scribers in Great Britain. India, Australia, and all other | 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFIC AMERICAN, One year; $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes pcstage, Which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 


PERFECT 





The Koch Patent File, for preserving pepe’ 
m: ines, and pamphlets. has been recently improy 
and price reduced. Subscribers to the SCIENTIFIC AM-« 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT Can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
“ SCIENTIFIC AMERICAN ,”’ in gilt. Necessary for 
every one who wishes to preserve the paper. 


ddress 
MUNN & CO. 


Publishers Scre=TIFIc AMERICAN: 


PATENTS. 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. ’ 

In this line of business they have had forty one years’ 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 


A pamphlet sent free of charge, on application, con- 
taining fullinformation about Patents and how to pre 
cure them; directions concerning Labels, Copyrighint 
Designs, Patents, Appeals, Reissues, Infringements, 
signments, Rejected Cases, Hints on the Sale of Pa+ 
tents,etc. 

' We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of 
patents in all the principal countries of the world. 


MUNN & CO,, Solicitors of Patents, 
361 Broadway, New York. 


BRANCH OFFICES.—No. 622 and 624 F Street, 
cific Building, near 7th Street, Washington, D. C, 
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VALUABLE BOOKS FOR ARCHITECTS, BUILDERS, ETc, 


Promptly sent, on receipt of the price, by MUNN & CO., 361 Broadway, New York City. 





A LARGER CATALOGUE 


OF BOOKS SENT FREE. 








American Cottages.—Consisting of 44 large 
fy Pane plates. Containing Omginal Designs of 
edium and Low-cost Cottages, Seaside and 
Country Houses. Also, a Club House, School 
House, Pavilion, and a small Seaside Chapel, to- 
gether with a Form of Specification f or Cottages, 
All in the latest prevailing styles. One large 
pl tweea gc las 8 aie $5.00 


Architectural Studies.—PART I. 12 designs 
for Low-cost Houses. This set includes prize de- 
signs for $2,500 houses. Show Elevations, Plans, 
and Details, together with Specifications, Bills of 
Materials, and Estimates of Cost. In addition to 
the above there are given a number of other de- 
signs ranging in cost from $500 to $4,000...$1.00 

PART Ii. Store Fronts and Interior Details. 
Containing 12 plates of Designs and Details for 
the following classes of stores : Drug Stores, Res- 
taurant, Village Shop, Retail 25-ft. Store, Bank 
and Office Finish, Cigar Store, Corner Dry Goods 
Store, Store Front, basement and first story and 
others. Paper portfolio................... $1.00 


PART ITI. Stables. Containing 12 plates of 
Stables suitable for Village lots, ranging in cost 
from $300 upward. Paper portfolio....... $1.00 


Atwood’s COUNTRY and SUBURBAN 
HOUSES. This work is finely illustrated with 
about one hundred and fifty engravings, and 
gives the required instruction upon all points, 
from the selection of a place to build, to the per- 
fect completion of the house. By T. D. Atwood. 
12mo, cloth......... es 50 


Bales.—THE BUILDER'S CLERK. A Guide to 
the Management of a Builder’s Business. By 
Thomas Bales. Feap. 8vo, cloth... ...........60 


Baldwin, Wm. J.—STEAM HEATING FOR 
BUILDINGS: or, Hints to Steam Fitters. Being 
a description of Steam Heating Apparatus for 
Warming and Ventilating Private Houses and 
Large Buildings. Third Edition. With many il- 
lustrative plates. 12mo, cloth.............. $2.5 


Barn PLANS and OUTBUILDINGS. Two Hun- 
dred and Fifty-seven Illustrations. A Most Valu- 
able Work, full of Ideas, Hints, Suggestions, 
Plans, ete., for the Construction of Barns and 
Outbuildings, by Practical Writers. Chapters 
are devoted, among other subjects, to the Eco- 
nomic Erection and Use of Barns, Grain Barns, 
House Barns, Cattle Barns, Sheep Barns, Corn 
Houses, Smoke Houses, lce Houses, Pig Pens, 
Granaries, etc. There are likewise chapters upon 
Bird Houses, Dog Houses, Tool Sheds, Ventila- 
tors, Roots and Roofing, Doors and Fastenings, 
Work Shops, Poultry Houses, Manure Sheds, 
Barn Yards, Root Pits, etc. Recently published. 
MBSE TNO y eee. anes as, c'escieo aes neslel opeeatows $1.50 


Beckett.—BUILDER’S PRICE-BOOK. The Pro- 
vincial Builders’ Price-Book and Surveyors’ 
Guide; giving the leading Data on which the 
Prices are computed, and Modes of Measure- 
ment, mainly taken from the recommendations 
of the Manchester Society of Architects and the 
Master Builders of Yorkshire. Compiled by 
Richard Beckett. 8vo, cloth...............+ $1.50 


Bell.—CARPENTRY MADE EASY. By William 
E. Bell. With 44 Plates and nearly 200 figures. 
BYVGl ee rons occcscnaeess + orscornct eeaees .--- $5.00 


Bicknell’s COTTAGE and VILLA ARCHITEC- 
TU RE.—Containing 66 plates (Plates 1-66 W. & B. 
Bldgs.), showing Plans, Elevations, Views, Sec- 
tions, and Details of low-priced, medium and 
first-class Cottages. Villas, Farm Houses, and 
Country seats. Also Specifications for Frame 
and Brick Dwellings, ete. Drawings to 


ween ee ee ee ee er . 


Bicknell’s PUBLIC BUILDINGS.—Containing 
21 plates (Plates 90-108 and_ 133-1385 Wooden and 
Brick Buildings), showing Libraries, Town Hall, 
Masonic Hall, Hotels, Opera House, Court House, 
and Railway Stations, including a variety of de- 
tails of same. Descriptive Letterpress, etc. 
MIE WATS LO BCALOL. «ioc. aiiccccihses nee) osicces $2.5 


Bicknell’s SCHOOL HOUSE AND CHURCH 


ooceupecligembiee esate. ce $1. 


Bicknell’s STABLES, OUTBUILDINGS, FEN- 
CES, and MISCELLANEOUS DETAILS.—Con- 
taining 24 Plates (136-160 W.& B. Bldgs.), showing 
16 Plans, Elevations, and Views of Stables, several 
Outbuildings and Fences, and over 100 Miscella- 
neous Details. Also Summer Houses, Seaside 
Cottages, Boat Houses, Street View of 12 Dwell- 
ings, etc. Elevations and Plans to Scale...$2.50 


Bicknell’s STREET, STORE, AND BANK 
FRONTS.—Containing 22 plates (Plates 67-89 W. 
& B. Bldgs.), showing 34 designs of Street Fronts, 
for Dwellings, Stores, and Banks, including sev- 
eral Plates of Details. Drawings to Scale..$2.50 


Brown’s BUILDING TABLE AND ESTIMATE 
BOOK.—For Carpenters, Builders and Lumber 
Men. By a Practical Mechanic. One large 8vo 
volume, cloth, 152 pageS....... . -.s+eseeee $1.50 


Bullock.—COTTAGE BUILDER, THE AMERI- 
CAN.—By John Bullock. With numerous De- 
signs, Plans and Specifications. 8vo, 75 engray- 
eae att bch o> soars > Poe eee Be $3.50 

Brunner.—COTTAGES; or, Hints on Economi- 
cal Building. Containing 24 Plates of Medium 
and Low-cost Houses, contributed by different 
New York architects, together with descriptive 
letterpress, giving Practical Suggestions for 
Cottage Building. Compiled and edited by A.W. 
Brunner, Architect. nd a Chapter on the 
Water Supply, Drainage, Sewerage, Heating and 
Ventilation, and other Sanitary Questions relat- 
ing to Country Houses. By Wm. Paul Ger- 
hard. One 8vo volume, cloth..........- - $1.00 


Sryan’s ARCHITECTURAL PROPORTION.— 
By A. J. Bryan, Architect. A new system of 
Proportion, showing the relation between an 
order of Architecture and a Building $1 ey 


kind. LIllustrated........ waning SRP pe OY ; 
Buck’s ALBUM OF MANTELS.—One large 
uarto volume bound in cloth............- 4.00 
nbound in portfolio..............eeee ewes 4.00 


This book contains 60 
mantels and shelves. 


Bullock.—THE RUDIMENTS OF ARCHITEC- 
TURE AND BUILDING. For the use of Archi- 
tects, Builders, Draughtsmen, Machinists, En- 
gineers, and Mechanics. Edited by John Bullock, 

thor of “The American Cottage Builder.” 
ustrated by 250 Engravings. In one vo 
a 


Butler, F. W.—VENTILATION OF BUILD- 
IN hoa 


ee teen eens teen eee eee wee enee . 


ease eee eter eeeeeeeaneeerisereraseeeeee” 








Camp’s DRAUGHTSMAN’S MANUAL; or, How 
Can I Learn Architecture? By F. T. Camp. 
Containing Hints to Inquirers and Directions in 
Draughtsmanship. Contents : Introduction; Pre- 
liminary Words; Draughtsman’s Outfit; Technics 
of Planning ; General Remarks on Planning ; 
General Kemarks on Exteriors; Drawing the 
Plan; Using the Instruments; Designing the El- 
evations; ‘Tracing and Inking; Proportion of 
Rooms. New Revised and Enlarged Edition. 
One small volume, cloth 50 


Creswell.—HANDRAILING AND STATRCAS- 
ING. A Complete Set of Lines for Handrails by 
“Squarecut System,” and Full Practical Instruc- 
tions for Making and Fixing Geometrical Stair- 
cases. By Frank O. Creswell, of the Liverpool 
School of Science, Medalist for Geometry. With 
upward of One Hundred Working Drawings. 
Cloth, fully Illustrated... ........ SisscetnSleaO 


Cummings, M. F.—Architectural Details, con- 
taining Designs and Illustrations of the Various 
Parts needed in the Construction of Buildings, 
Public and Private, both for the City and Coun- 
try, also Plans and Elevations of Houses, Stores, 
Cottages, and other Buildings. IIL, 4to, N. Y. 

$6.00 


Cupper.—THE UNIVERSAL STAIR-BUILDER. 
Being a new treatise on the Construction of Stair- 
cases and Handrails, showing Plans of the various 
forms of Stairs, method of Placing the Risers in 
the Cylinders, general method of describing the 
Face Moulds for a Handrail, and an expeditious 
method of Squaring the Rail. Useful also to 
Stonemasons constructing Stone Stairs and Hand- 
rails, with a new method of Sawing the ‘'wist 
Part of any Hand-rail square from the face of the 
plank, and to a purallel width. Also, a new 
method of forming the Easings of the Rail by a 
gauge, preceded by some necessary Problems in 
Practical Geometry, with the Sections of Pris- 
matic Solids. Illustrated by 29 plates. By R. A. 
Cupper, Architect, author of “The Practical 
Stair-Builder’s Guide.” Third edition. One large 
4to volume........ gas $2.50 


Davidson.—THE AMATEUR HOUSE CAR- 
PENTER. A Guide in Building, Making, and 
Repairing. By E. A. Davidson. 8vo, cloth.$4.00 


Davidson.—TH: BOY JOINER AND MODEL 


MAKER. By E. A. Davidson. 8vo, cloth. 200 
illustrations...... %...- Bee aise iiterecaue san as 6's $2.50 
Denton. — SANITARY ENGINEERING. A 


Handbook on House Sanitation, for the use of 
all persons seeking a healthy home. By E. F. 
Bailey Denton, B.A., Oxon........... se 50 


De Graff.—THE GEOMETRICAL STAIR- 
BUILDER’S GUIDE. Being a Plain, Practical 
System of Hand-Railing, embracing all its neces- 
sary Details, and Geometrically Dlustrated by 22 
Steel Engravings; together with the use of the 
most approved principles of Practical Geometry. 
By Simon De Graff, Architect. 4to........ $2.50 


De Graff.—_THE GEOMETRICAL STAIR- 
BUILDER’S GUIDE. A Plain Practical System 
of Hand-Railing, embracing all its necessary De- 
tails, and Geometrically Illustrated by 22 Steel 
Engravings; together with the use of the most 
approved principles of Practical Geometry. By 
Simon De Graff. 4to......... Pe A SHacE Cee $2.50 


De Graff.—_EVERY MAN HISOWN MECHANIC, 
A complete and comprehensive guide to every de- 
scription of Constructive and Decorative Work. 
In three parts. Part _I.—Household Carpentry 
and Joinery. Part II.—Ornamental and Con- 
structive Carpentry. Part ITI.—Household Build- 
ing, Artand Practice. 816 pages. Illustrated by 
750 Engravings on Wood, 1 8vo vol., cloth.$3.50 


Downing, A. J.—COTTAGE RESIDENCES. A 
Series of Designs for Rural Cottages and Cottage 
Villas and their Garden Grounds. IL, Pes. 

$5. 


Eveleth’s SCHOOLHOUSE ARCHITECTORE. 
Designs for Schoolhouses, with Perspectives, Ele- 
vations, Plans, Sections, Details, and Specifica- 
tions, all drawn to Working Scale, with Method 
of Heating and Ventilation. Large quarto. rats 
| Gar CURARBOGS BCOsee 


Fryer, W. J.—ARCHITECTURAL IRON 

ORK. A Practical Work for Tron Workers, 

Architects, and Engineers. Ll., 8vo, N. Ye5 ae 
ao 


Fuller, A. W.—ARTISTIC HOMES. Contain- 
ing Queen Anne and Colonial Style Villas and 
gi A costing from $700 upward. ey 4to, 


wiiclalclofele lalate stelaten stares So saddusadesea eee ® Oe 


- . 


Gerhard.,—DRAINAGE AND SEWERAGE OF 
DWELLINGS. 302 pages, and 382 illustrations. 
One 12mo volume........ Sideee ds ceseetee sl. $2.50 


Gould.—THE AMERICAN STAIR BUILDER'S 
GUIDE. Illustrated by 32 Original Plates, with 
supplement of 5 additional Plates showing a 
Variety of Newels, Balusters, and Rails, full 
described and drawn to scale. By L. D. Gould. 
One 8vo volume... .... 50 


Gould.—CARPENTER’S AND BUILDER’S 
ASSISTANT AND WOOD-WORKER’S GUIDE. 
The work is intended to combine the Knowledge 
the Workman requires to construct any design 
in Carpentry by an easy system of Lines, reduc- 
ing the Science of Construction to an Agreeable 
and Pleasant gat og. rather than an Un- 
Seapine Task. By L. D. Gould. Architect and 

ractical Builder. Revised and enlarged edition. 
GLOGS BV Ons: -oreserctee) 0 3 0.0: d0,c nue ch ccleaneieiees $2.50 


Hatfield.—THE AMERICAN HOUSE CARPEN- 
TER. A Practical Treatise on the Art of Build- 
ing, comprising Styles of Architecture, Strength 
of Materials, Floors, Girders, Trusses, Iron 
Beams, Tubular Girders, etc., Stairs, Doors, 
Mouldings, Cornices, etc., with valuable tables. 
ERighth edition. Illustrated with engravings and 
photos. By R. G. Hatfield. 1 vol., 8vo, ee. 


Hodgson.—PLASTER_ AND _ PLASTERING, 
MORTARS AND CEMENTS. Howto make and 
how to use. Being a complete guide for the 
plasterer in the preparation and application of 
all kinds of Plaster, Stucco, Portland Cement, 
Hydraulic Cements, Lime of Tiel, Rosendale and 
other Cements, with useful and practical infor- 
mation on the Chemistry, Qualities, and Uses of 
the various kinds of Limes and Cements. Forty 
figures of Coane. Coola Cornices, Pan- 
els, and Soffits. By Fred. T. Hodgson.....$1.00 


Hodgson.—A TREATISE ON_ THE CARPEN- 
TER'S STEEL SQUARE AND ITS USES. A 
description of the Carpenter’s Framing Square, 

iving sxmuple and easy methods of obtaining the 
ngth and Beyels of all kinds of Rafters, Hips, 
Groins, Braces, Brackets, Purlins, Collar Beams, 
and Jack Rafters. Also, its application in ob- 
taining the bevels and cuts for Hoppers, Sprin 
Mouldings, Octagons, Stairs, and Diminish 
Stiles. By Fred. T. Hodgson, 


Lh 


Illustrated by |. 


12mo, 


over fifty large and clear wood cuts, 
cloth 


Holly.—CARPENTER’S AND JOINER’S HAND- 
BOOK. Containing a Complete Treatise on 
Framing Hip and Valley Roofs, together with 
much valuable instruction for all Mechanics and 
Amateurs. Useful. 18mo, cloth.............. ~75 


Hellyer.—_THE PLUMBER AND SANITARY 
HOUSES. A Practical Treatise on the Principles 
of Internal Plumbing Work, or the Best Means 
of Effectually excluding Noxious Gases from 
Houses. By 8. Stevens Hellyer. Third edition. 
8vo, cloth. Illustrated. London, 1884..... $4.00 

Hatfield, R, G.—THE AMERICAN HOUSE 
CARPENTER. A Treatise on the Art of Build- 
ing, comprising Styles of Architecture, Strength 
of Materials, and the Theory and Practice of the 
Construction of Floors, Framed Girders, Roof 
Trusses, Rolled Iron Beams, Tubular Iron Gird- 
ers, Cast Iron Girders, Stairs, Doors, Windows, 
Mouldings, and Cornices, together with a Com- 
pend of Mathematics. A Manual for the Practi- 
cal use of Architects, Carpenters, and Stair Build- 
ers. Rewritten and enlarged. Numerous fine 
woodengravings. (1880.) 8vyo, cloth..... $5.00 


Hodgson, F. T.—PRACTICAL CARPENTRY. 
Being a guide to the Correct Working and Lay- 
ing Out of all Kinds of Carpenter’s and Joiner’s 
Work. I11.,12mo, N. Y., 1883 00 


Hobbs, J. H.—ARCHITECTURAL DESIGNS 
FOR COUNTR:y AND SUBURBAN RESI- 
DENCES., Illustrated. New Revised Edition. 8vo, 
GRU GLOCH: ppaeteenseaes seskscncaeassvaves $3.00 


Jacques, D. H.—THE HOUSE. A Manual of 
Rural Architecture, or How to Build Country 
Houses and Outbuildings. Revised edition. IIl., 
WROPNAesestedestes OC CEE SE EDP I fot $1.00 


James, M. E.—_HOW TO DECORATE OUR 
CEILINGS, WALLS, AND FLOORS. I11., 12mo, 
TODAS, MISES? LEA Pe oa is bts ke $2.00 


Lukin.—THE YOUNG MECHANIC. Practical 
Carpentry. Containing directions for the use of all 
kinds of Tools, and for the construction of Steam 
Engines and Mechanical Models, including the 
Art of Turning Wood and Metal. By John Lu- 
kins Tiistraped wei. oc. ss necardes toe $1.75 


Leffel’s HOUSE PLANS. Containing Elevations, 
Plans, and Descriptions of Houses costing from 
$500 to $3,000, and Adapted to Families having 
good taste and moderate_means. Including the 
six Prize Plans in the Mechanical News com- 
petition. One oblong quarto............ ..$2.00 

This book will be found suggestive for cheap, 
roomy houses, where accommodation is sought 
rather than appearance. 


Lakey’s VILLAGE AND COUNTRY HOUSES. 


dei betaedees 1. 


Cheap Homes in Wood, Brick, and Stone, for all 
Classes. Cloth, quarto... .......-ecese eee: $5.00 


Laxton.—BUILDER’STABLES. Laxton’s Build- 
ers’ and Contractors’ Tables, for the use of En- 
gineers, Architects, Surveyors, Builders, Land 
Agents, and others. Bricklayer, containing 22 

tables, with nearly 30,000 calculations, ag wo 


Maloney’s CARPENTER’S" AND JOINER’S 
POCKET COMPANION. The most useful Rules 
and Memoranda, collected from some of the 
best Architectural Works of the day, and prac- 
tically tested by many years’ experience in the 
Shop, Factory, and Building; also a treatise on 
the Framing Square. Compiled by Thomas 
Maloney, Carpenter and Joiner. 12mo, cloth. .50 


Modern Architectural Design and Details, show- 
ing Newand Original Designsin the Queen Anne, 
Eastlake, Elizabethan, and other Modernized 
Bbyles. VE atOONG Mii dos ecedsnsocden toees $10.00 


Monckton, J. H.—NATIONAL CARPENTER 
AND JOINER. A Complete Work on Construc- 
tive Carpentry. Ill, 4to, N. Y..........-. $5.00 


Monckton, J. H.-NATIONAL STATR- 
BUILDER. A Complete Work on Stair-Building 
and Hand-Railing. Ill., 4to, N. Y.......... $5.00 


Murphy.—OUR HOMES, AND HOW TO MAKE 
THEM HEALTHY. Edited by Shirley Forster 
Murphy, with contributions by Eminent Authori- 
ties, in one large octavo volume of over 950 pages, 
with numerous Practical Lllustrations. Extra 
Glotiee ees of OREO REE CER EIELS Dee REE woe HOe 

Among the subjects treated are chapters on 
Health in the Home, Architecture, Internal 
Decorations, Lighting, Warming, and Ventila- 
tion, House Drainage, Defective Sanitary Appli- 
ances and Arrangements, Water, Disposal of 
Refuse by Dry Methods, The Nursery, House 
Cleaning, Sickness in the House, etc., etc. 


Norton’s CHURCH-BUILDING._ Historical 
Studies of Church-Building in the Middle Ages. 
Venice, Siena, Florence. By Charles Eliot Nor- 


ton. 8vo, cloth....... Shvediscecwcss o) eeeens $3.00 
Cabinet Work, Carving, and Fret 
Cutting. 


Bemrose.— WOOD CARVING. By William 
Bemrose. With illustrations for learners. 4to. 
Cloth 

Bemrose.—MANUAL OF BUHL-WORK AND 
MARQUETRY. With practical instructions for 
learners, and ninety colored designs. By W. 
Bemrose, Jr. 1 VOl., 4t0......,20-0ceee eee $3.00 

Bemrose.—FRET-CUTTING AND PERFORAT- 
ED CARVING. With fifty-three practical illus- 
trations. By W.Bemrose, Jr, 1 vol., 4to...3.00 

Charles.—THE CABINET MAKER. Being a 
Collection of the most approved designs in the 
Medieval, Louis Seize, and Old English styles, 
for the use of Cabinet Makers, Carvers, etc. By 
R. Charles. 96 plates, folio, half-bound. — Re- 
eG en BAER een cr nee o- dara 8 decree $2.50 

Charles. CABINET MAKER’S ALBUM OF 
FURNITURE. Comprising a Collection of De- 
signs for the j 
Furniture. Illustrated by forty-eight large and 
beautifuly Engraved Plates. In one volume, 
ODIONG.. ee eee ceelececsscescceerecscceerees $3.50 

e.—EXAMPLES FOR FRET CUTTING 
aD WOOD CARVING. By Edward Hulme, 
F.L.S., F.S.A. Part_I. Fret Cutting. Part Il. 
Carving in Relief. Part III. Design. One large 
folio volume. 24 Plates, 67 Designs, and full de- 
scriptive letterpress. Boards, price....... $3.00 


odgson. -HINTS AND PRACTICAL INFOR- 
AT MTION FOR. CABINET MAKERS, UPHOL- 


STERERS, AND FURNITURE MEN GENER- 
ALLY, together with a description of all kinds 
of finishing, with full directions therefor; var- 
nishes; polishes ; stains for wooe ; dyes for wood ; 
gilding and silvering; receipts for the factory ; 
lacquers. metals, marbles, etc.; pictures, engrav- 
ings, etc.; miscellaneous. One 12mo vol. cloth. 
Wri ote dhs ce cmbabaccomuteness+qence’ $1.00 
Stokes. — CABINET MAKER AND UPHOL- 
STERER’S COMPANION. ae . Stokes. Veneer- 
ing, Inlaying, Lacquering, French ‘Polish, ete. 
VAM0....ssccveeres Andis tac tdimih ees 


ee weeeeneeee 





Newest and Most Elegant Styles of | 


Building Materials. 


Davis.— BRICKS, TILES, AND TERRA COTTA. 
By Charles T. Davis. A Treatise on the Manu- 
facture, and Materials, Tools, Machines, and 
Kilns used. 800 pages, 228 engravings and 6 ae 


Gillmore.—REPORT OF THE COMPRESSIVE 
STRENGTH, SPECIFIC GRAVITY, AND RA- 
TLO OF ABSORPTION OF THE BUILDING 
STONES IN THE UNITED STATES. By Ma- 
jor-Gen. Q. A. Gillmore. 8vo, cloth....... $1.00 


Gillmore.—ROADS, STREETS, AND PAVE- 
MENTS. By Major-Gen. Q. A. Gillmore..$2.00 


Gillmore.—A PRACTICAL TREATISE ON 
COIGNET BETON AND OTHER ARTIFICIAL 
STONES. By Major-Gen. Q. A. Gillmore. 8vo, 
cloth. With numerous plates 


eee ee ewww eeeee Dee 


Gillmore.— CEMENTS. By Major-Gen. Q. A. 
Gillmore. A practical Treatise on Limes, Hy- 
draulic Cements, and Mortars.............+. $4.00 


Reid —PORTLAND CEMENT. The Science and 
Art of the Manufacture of Portland Cement, 
with observations on some of its constructive 
applications. By Henry Reid, C.E., author of 
“A Practical Treatise on Concrete,” ete. 8vo, 
CROCE PRON cs oteh od teas ok cath boo vc duiesions $7.25 


Reid.—CONCRETE. A Practical Treatise on 
Natural and Artificial Concrete, its varieties and 
Constructive Adaptations. By Henry Reid, C.F., 
author of ‘The Science and Art of the Manu- 
facture of Portland Cement.” Third edition 
SO, Clotivwercnswaccuncusaces etdatae tacteahns $6.00 


Sanitary Engineering, Heating, and 
Ventilation. 


Bayles.—HOUSE DRAINAGE AND WATER 
SERVICE. By James C. Bayles. With numer- 
ous illustrations. 8vo, cloth.. ............. $3.00 


Billings.—THE PRINCIPLES OF VENTILA- 
TION AND HEATING, AND THEIR PRAC- 
TICAL APPLICATION. By John S. Billings, 
M.D., LL.D. (Edinb.), Surgeon, U.S. Army. Pro- 
fusely illustrated. Large 8vo. Handsomely 
Dounce Cloth. th. .5% sastaceemeneos cama genmen $3.00 


Baldwin, Wm. J.—STEAM HEATING FOR 
BUILDINGS; or, Hintsto Steam Fitters. Being 
a description of Steam Heating Apparatus for 
Warming and Ventilating Private Houses and 
Large Buildings. Third Edition. With many 
illustrative plates. 12mo,cloth............ $2.50 


Butler, F. W.—VENTILATION OF BUILD- 
INGS 0 


Denton.—SANITARY ENGINEERING. A 
Handbook on House Sanitation, for the use of 
all persons seeking a healthy home. By E. F. 
Bailey Denton, B.A.,, Oxon .....650..0..2.3. $3.50 


Gerhard.—DRAINAGE AND SEWERAGE OF 
DWELLINGS. 302 pages and 282 illustrations. 
One 12mo vol............. Seeks hetankaen $2.50 


Hellyer.—_THE PLUMBER AND SANITARY 
HOUSES. A Practical Treatise on the Principles 
of Internal Plumbing Work, or the Best Means 
of Effectually excluding Noxious Gases from 
Houses. By S. Stevens Hellyer. Third edition. 
8vo, cloth. Illustrated. London, 1884,....$4.00 


Parry.— WATER AND ITS COMPOSITION, 
COLLECTION, AND DISTRIBUTION. A Prac- 
tical Handbook for Domestic and General Use. 
By Joseph Parry, C.E. With illustrations. One 
IFmoevol:, Cloths j2scees < csk dacs cdaeencercwce: $1.25 


Philbrick. — AMERICAN SANITARY ENGI- 
NEERING. By Edward 8. Philbrick, C.E. Fully 
illustrated. A Summary for Ready Reference 
for the Engineer, Architect, Health Officer, 
Builder, Plumber, and Householder. It treats 
of the following subjects: Introductory: the 
Ventilation of Buildings, Drainage of Towns ; 
Detaiis of Sewerage ; the Ventilation of Sewe's ; 
the Ventilation and Cleaning of Sewers ; House 
Drainage Apparatus used for House Drainage ; 
Public Privies and Urinals................. $2.00 


Teale—DANGERS TO HEALTH. A Pictorial 
Guide to Domestic Sanitary Defects. By TT, 
Prigden Teale, M.A., Surgeon to the General In- 
firmary at Leeds. Fourth edition. This book is 
very fully and clearly illustrated, and will be 
found a valuable guide in sanitary matters. One 
8vo vol. cloth. Price. .2. ca. intodad- dete cee $3.00 


Tracy. — SANITARY INFORMATION FOR 
HOUSEHOLDERS. By Dr. Roger 8. Tracy. A 
Handbook of Facts and Suggestions about Ven- 
tilation, Drainage, Contagious Diseases, Disin- 
FECHON OfG 2 secaaite Boda haces et ee teen ete 50 


Tracy.—HAND-BOOK OF SANITARY INFOR- 
MATION FOR HOUSEHOLDERS. Containing 
facts and suggestions about Ventilation, Drain- 
age, Care of Contagious Diseases, Disinfection, 
Food and Water,with Appendices on Disinfection, 
and Plumbers’ Materials. By Roger S. Tracy, 
M.D., Sanitary Inspector, New York City Health 
Department. One 16mo vol., cloth......... 50 


How to Learn to Draw. — Mechanical 
Drawing, by Prof. C. W. MacCord, of the Ste- 
vens Institute of Technology. A series of new, 
original and practical lessons in mechanical draw- 
ing, accompanied by carefully prepared examples 
for practice, with directions, all of simple and plain 
character, intended to enable any person, young 
or old, skilled or unskilled, to acquire the art of 
drawing. No expensive instruments are involved. 
The series embodies the most abundant illustra- 
tions for all descriptions of drawing, and forms the 
most valuable treatise upon the subject ever pub- 
lished, AS WELL AS THE CHEAPEST. The series is 
illustrated by upward of 450 special engravings, 
and forms a large quarto book of over one hun- 
dred pages, uniform in size with the ScrENTIFIC 
AMERICAN. Price, stitched in paper, $2.50. Bound 
in handsome stiff covers, $3.50. Sent by mail to any 
address on receipt of price. Address Munn & Co., 
Publishers, 361 Broadway, New York. Office of 
the SCIENTIFIC AMERICAN. 

For the convenience of those who do not wish 
to purchase the entire series at once, we would 
state that these valuable Lessons in Mechanical 
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Band Saws. Band Saws. 


DAMASCUS TEMPERED BY NATURAL GAS 
HEAT, SUPERIOR TOUGHNESS. 













After m 


than ten years’ experience in the manu- 
facture of 


Bana Saws, we have discovered a new process 
of Tempering and Straightening all at one opera- 
tion. Th ately ee insures absolute perfection. 

We speciall ARS ae all users of Band Saws to send us 
their address in full, and also a description of the sizes of 
saws used, and we will, by return mail, quote them special 
prices, and also send”them our pamphlet on the Band Saw, 
7 ene much valuable information for all users of 

aL aws 


























































































The Superior Quality of our Band Saws, All Tempered, Straight- 
éned, and Tried at one operation, which we have patented, makes 
them so perfect that our SALES HAVE MORE THAN TREBLED IN THE 
PAST YEAR. Our largest and best customers prefer them to the 
best imported saws. 


@ 
Ek WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS._2#1 
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NATURAL CAS 


Is perfectly free from all impurities, and steel 
heated by its use does not scale. It contains no 
sulphur or other base substances. We are the first 
to adopt its use in heating saws for tempering, 
which explains the cause of our saws being tougher 
than any others now made. 


OUR CIRCULAR SAW 


Of all sizes from 6 inches in diameter to 6 feet, both 
Solid and Inserted Teeth, also our 


Double Toothed Gross Cuts 


(two saws in one), for alluses HAVE NO 
EQUAL. 













































Our SAWYER’S HANDBOOK will be sent FREE to any part 
of the world on receipt of full name and address, 


Adaress EMERSON, SMITH & CO. wimteD) 


Beaver Falls, Pa. 

















































Advertising Agent. Page | Electric Leather Belting. Page 
BG Mee WOE. GAL, honvcssssen sess cover ii CC ASSahisreli® Coon 0 tonnes rye ald iii 

Air Compressors. Electric Lights, 

INWErSOU FROGEED TUN ICO, op wai ce.acacltle ce cewctelsise iii Brush WOH rei vet wise jacneensee ..cover il 

Hlectro-Dynamie OO... sodas » 65 Fo Neds snes oes iii 

A gg ad cay faded > a Westen HIGOumaneO; cca. coop ace teet eeon ext iii 

PENBPH HRACEIC ID. o55 stiches < te pe pesss a0 ogre lil Electroplating and Electrotyping Mehy.. 
Architectural Sheet Metal Works. Hanson, Yan Winkle& Oo, . ccs sces uesietun ene: 

PASAT ss os: ¥ ONSET. RC se iii Zucker & Levett hem, Co} ba. kess sr. AS oy 

Asphalt Paint and Cement. Electrical Supplies. ate 

reaaidity Electro-Dynamic Co: ...:..s\srscssescees ats Tae iii 

M. Ehret, Jr., & C.......-s.0000+-0e sees hie O.0H; SONGS GaBtOder..sctececeneen Ses esie nets iv 

Asbestos, Novelty HleCiric Co... jonas cchel canceeneteneme iii 
Asbestos Packing Co......:.  ....-sece« cover ii Waterhouse Electric and Mfg. Co.......... «Ji 
ew. JORIS Mir CO. encs~ & abe fo. cecneee ad i Western Hlectrio Oo... 264i. sssivece( wick oa Suniete 
Ohalmers-Spence ‘C0. aves. scvtei sins vee 2 <'cs o iv | Elevator Buckets, 

Automatic Air Valves. Borden, Selleck & Co ....... Chaba te ta vetesy aeeeeal 
Thos Mok Con pvc.t-ocsosecess eens idle ......1| Elevators, 

Borden, Selleck & Co.......... hesemimacis sas aianen ii 

Barrel Machinery, L. 8. Graves & Co....... Bees 5 3350" cover iii 

D&B. HOUMeS. ow. een co vecssccwsivone Vv Howard Iron Works...... ....cssecees cover iii 
TEED WONG IA OS sis ~ cc ceeneenty 2 Soeueemee Vv VW oO Makbre Ob nn eee div 

Bench Lathes, Morse; Williamis@C0)..... «cess seceeueet cover iii 
The Waterhouse Electric and Mfg. Co.........iii Roller Chain Belting Co................. cover iv 

Bicycles. Emery Wheels, 

Pope Mile Op amek sce teewiee Stee es op seace Sse N. Y. Belting & Packing Co. ............. 1... iii 
A. W. Gump... «ee ee un The Tanite Cowes << sscte evasecd seb ee ee eis wok vi 

Black Varnish. End-Wood Floors, 

RBA IP cM. we tek toe cms si cover iv Woo0d-Mosaic¢: Ooi scaiw ines «eciese abele a0 COVERT 

Boiler Coverings. Engineers? Supplies. 
rong rea FS ROR INS 0;.c0 ce ee ae Toe oie cover ii Fr ost'& Adamsrici.2 Solo aR aah aenee ii 
UCRRATHOTS -SPCHCC) CO: «ssi s.ao)en sis vce. e'e ss sa scien iv | Engines. 

MBRret 745 ee Oo! tt eek 2. 0 ok tes cover iv Wm. LAUEIAETINN. «oe ce uv 
Shicits Sy Brow k Meee. Mewess ceeoee iv Lovegrove & Co. v 
Es Word obns Mie. CO.00 ss eoicakk 22 bese. teeden i New York Central Iron Works i 

Boiler Insurance, B, We Payne & 8on'..6 ssi tee 
Am. Steam Boiler Ins: Go 2). 2-5. . 2. .s.c0 eee Vv York Mig: Oo £9. 50556. cae ee cateieen, seer 
Hartford Steam Boiler Insp. & Ins. Co.........vV | Exeavators and Dredgers. 

Booksellers and Publishers, Work MiP. iGOsaen cssecs corer ne estsnser o sin ae aie 
Munn & C0... 0... cece eee cece rece ee seeenees vii | Filters. 

John W 4 SSOMS.. 2.22.0 .. eee e cece eee veces 1 The Newark Filtering Co......... Sst oip Sian Stee Vv 

Brass Goods. Fire Apparatus, 

C. H. Besly & C0... 2. sec ces icee sees seee ese er eee v hi & OO Shes ceeGanacen tute rote oBRle wants el 

Brick. _| Fire Proofing Material. 

Pitcher & Creager. 02.0.0. ceeeees cocvecescesces i Asbestos Paoking "Coo: .,f....ceebeees cover ii 

Brick Machinery. H.-W. Jonns Migy 00.) oo. cass aske aemeasyease diet i 
Henry, Martin vat (oousak sas Seek eee te eco ae iv Chaimers-Spence OO. cass. scans dates seeniienee iv 

Builders’ Hardware. Beck and Hand Power Machinery. 

Ore -& 00K eth; i268... 6 pas tatnade ieee'vene cover iii Ho) < BAgnesis nance soe coe eerste a meee i 
Chas. A. Strelinger & Con: «saewics sies\sie bes as sn aon i Frienés oo OG eae sins meee aeeeael 

Building Paper, Felt, Ete. e Mie LAUTEIOS 22 cece cctccveccescss cee ces cover lu 
Asbestos Pameiie 00. Wee Stas x cover ii J. M. Marston & Co........ ........ ous: COVER AY 
ENS. Bortel/& Co... ssbesieh tees eee ke iv Sebastian, May & Co............. teeeee es feseeee ‘iv 
M, Bhiptssr. ge (ureter. ete cover iv Seneca Falls Mfg. Co i 
H.W. Johns Mfc" Go'., aa ee ett. cee i H. L, Shepard, Agt.-...... .seeseee eee eee eee ° 
N. Y. Coal Tar Chemical Co..... ..:.... cover ii J.J. Watrous. ... 0... eee ee eee eee eee eee ee ee 
Warren-Ehret Co .......... . AGAR Sa it coaAce iv| Frame Pulleys. 

Burelar Alarms. Peabody & Parks............ Seta h art caiiafartmsie eae ii 
W CLOT: BULOGETIONOG, i. cp ye nye bisilns sel om $0516 iii Mrigtton Civiemen- 

Carbolate of Lime, - Hunter & Co....... pissWisletnirsiafe Bevin depiebie.s eelV 
M uRinst Src OG. ..0: een cover iv C. Kaestner & C0..... 0.20. .cc ee cee wees eeeee eee 

V. W. Mason & Co ...... cS bjetalinie cb pla stlésims iv 

Castings. . 

MAT evile B00... cee Ree ee eee y | Fruit Evaporators, 

Cements. American Mfg. Co............ ap ieelslald die loec'ae acid 
Chalmers-Spencs Cds... cares seatere wetwnomesies iy | Furnaces. F 
Empire Warehouse Co. #20... cccssccsecsccscs iii Graft & CO.... cesses seen theres eee eeee wees cone 1 
HI W, Johns Mea Goris. mieddsses i. i J. Reynolds & Son 
M; Bh vets Irs ee iColt ee eee ers. cover iy | Furniture, 

Chain Belting. A. H. Andrews & Co.. eRe aaa won ewee Vv 
Roller Chain Belting Co................. cover iy | Gas Engines, 

Chains, Blocks, Ete, Economic Motor Co......... cover ii 
De Grauw, Aymar & ©0..........cec0ee seueee i Schleicher, Schumm & Co. tere 

Chucks. Williams & Orton Mfg. Co . .V 
Cushman Chuck Co.... .0s..sceceeccsereees .y | Glass—Plate, Sheet, and Looking, 

Cocoa. Pp. Semimer, 800.2... -s canst eaten cover iii 
Jas. Mppst& Oo... Wr se: 02. Bases Le. RE .WehaS iy | Glass, Stained. + 
Wi Baker 2'Oo208... <.2 SRE Se. eek iv Redding, Baird W& CO: . crs gencaeeente+d cover li 

Cordage, Oakum, Etc, Graining Tools, : 
De Grauw, Aymar & CO... ccinscsesasemshisslevces i J. d. Callow... at LG ceds. seeceeecereee sree lV 

Covering for Steam, Gas, and Water | Greenhouse Boilers. bh 

Pipes, Peter Devine. £. 030. s2eatenss ee cceeees cover ii 
Asbestos Packing ©0.....:.2..:secsesswes cover ij | Hammers, 
Chalmers-Spence Co. .......0.. det aceccesienes iv Stiles & Parker Press Co ......... 
BH? WoJobns Miso nt... avsrecek toss << sutebs i Yerkes & Pham) t .iic.is- pea desbiee «: 
M Bhretsge.; 7 Coreccsxt wii. taltesbens. cover “ Hand Sawing Machines. yf 
Shields @ Browns J. bs5 cesbieeddidis G4 s W. F.& J. Barnes.....:.., ssn se eeeeee i 

Creosote Wood Stains for Shingies, Fie. iBatnes Tool:Co.. «cass ccueee se ceeeceseed 
Samuel Cabot o29.5 Anco ce eee een otk iv J. M. Marston & C0... .5--cseeresseoess cover iv 

Crucible Steel. Hardwood Interior Finish. 

Miller; Metcalf'& Parkins:..2:.0.50.5 seesessace Vv TLOUIO OK: G0 125. 4s bois enna amnan eens iii 

Door Hangers. The N. Y. Lumber & Woodworking Co: cover ii 
American Mfg. Co..., . Pa Poh ii] Hardwood Lumber, 

Cronk Hanger'Oo! oirrnds Utes? vaste Gathiew age ii Holbrook }& 00 2.5 0.0->:s,.008 es ase aA 

Doors, Mantels, Ete. Heating BREA FESR: 9 
The N. Y. Lumber & Woodworking Co.cover ii B. C. Bibb & Son.. noe ene Lame e Peas eee 

Drawings Enlarged and Reduced, GT OTE & OO. a5 . sate pea ree: oe oeoeeete tease ane i 
Eastman Dr v Plate & Film Co.. ......- cover iv New York Central Iron Works................- i 

Drawing Instruments, Etc. J. Reynolds & Son. iy “ee ae mene ene cover iii 
Wm. T. Comstock: .....c00/c2 se caeeee! cae eh Smith & Anthony StoveCo. ...... Sinan cover ii 
Frost & Adams........ Hoisting Engines, 

oe ty Tools and gegen gt Lidgerwood Mieco... <nweoede es ASAP eee ae v 

HT Bosh y 400/33. Pe. Sa es ik Phone Hydraulic Flanged Heads, 
Miller" a Falls Oo om eke Dickson Mfg. (a pe ss GOnd ad ows db oordsccaee 
Pa. Diamond Drill Co............ Ice Machines, ; 
Wiley & Russell Mfg. Co Work Mie. Oo-rp cc. ce ccncuhee SA i oh 

Drop Forgings. Insurance Companies. 

Billings & Spencer Co............. .. Gale dee v Etna Insurance Co.............. Rae v 
Stiles & Parker Press 00.20.2222... 2 iv | Iron Roofing, Etc. 

Eaves Troughs, Cincinnati Corrugating Co................ oe: tv 
sraviend, Gainin & Go, 650i siicsee sewn teobeue aan i be Oe Nl 2 oy Re SOF ee eee cover ii 

Edge Tools. Iron Work for Buildings. 

Yerkes’ Plumby.).45..4-553.5. oseooe COVEr iV HVA. Streeter 6... Fi ne ddees os eeeCOVEr Ii 

Educational Institutions. DB ATROTH Betis wlcs vs oni lees Witdawh’ eisshUus sideghall 
Rose Polytechnic Institute....... ............ iii | Jack Screws... 

Harvard University..........ccccccevccesccsces iii Barmaey Be Gset san it. shits seas > ick ste i 









Jacket Kettles, Page | Rubber Belting, Ete. Se 
Hand, Burr'& 00-5. Gasser anes OES Sis oS Bs ws pele iii N. Y. Belting and Packing Co.............. . iii 

Lathes for Model Works. The Gutta Percha & Rubber Mfg. Co....... iii 
The Waterhouse Electric and Mfg. Co......... iii} Rubber Wheels. 

Leather Belting. Grecaa CIATE SAG oS avi odee cule OF fade cover iv 
N.Y. Belting & Packing O00... cccsappeeterncss> iii | Safes. 
©. A. Schieren & oes Beara eseincgecenes o-eees. olfi Cincinnati Safe & Lock Co..............cover iii 
Page Belting Co.. sercese ors, ccrseeoees dll! Sanitary Goods, Etc. 

Lithographers. ROAD DY A. (0 ao asc cies aieie'd'e + mae oc ae clepiaeeeee iv 
Schumacher & Ettlinger..............+- cover ii] Sash Balance, 



















































Liquefied Carbonic Gas. Ayers Patent Sash Holder Co cover iv 
COMREUuMler Seuss sth tse ocoe eee Be -- e Vv Ormsby Sash Holder Co............-++-.eese0ee 
Locks. Sash (Iron). 
Cincinnati Safe & Lock Co........-...-.cover ili 4 vt PASISEDGOLEN << USO et ccleicttele chivcee . cover ii 
Lumber. ash Cord. 
Holbrook Co........ eecites sot Pe sety chet J.P. Tolman & Co... ...... teetreneees +. cover iii — 
Dees EOS 8 COO oer seis theta = ania oe teeete eaeetearret iii sae. 
The N. Y. Lumber & Woodworking Co.cover ii aN eal We NAV ACME) cans ke © suteiais ofaics ia via sy visto </s «sal 
Malleable Iron. Emerson, Smith & Gow......06000 viii 
Syracuse Malleable Iron Works .............++- i] Seroll Saws and Tools. 
Mantels, Grates, Ete. SenecaWalls MEUCO «si Ss55 5000 cet seat teee i 
Hl. old MUNSON IS .2 5 actsdecl obo nains ete cover iii] Second Hand Machinery. 
The Henry Dibblee Co.....253 3 .p-s00 cover iii oa New ade sor PY Ee seis's. ose die cine eet te iii 
Masons? and Builders’ Supplies. utter Worker, * 
SE Heénch & Cor. fe.c. . LL ee cover iii Te MIO MERC vase we apace iene ois 0.0K n co ee ii 
Metal Mailing Boxes and Envelopes. Skylights. 
Weaver Mailing Envelope & Box Co...........V G. Hayes..... 
N. A. Streeter. 
itn ae As 5 J. S. Thorn.. 
W. H: Walmsley & Co.6... oes ccccccecccecesse1V. atede Blacksmitt a 
mit Furnishings. e gos, acksmith and Railroad 
NITION TORs. 5 ac nits eee a om.aes ieee ine? ancl ee pie ve Chas. A. Strelinger TY ee eee i 
at A aia Be » ApiRies\ yie/a; o)a'9 4,078 )eie Oe cce csc vccsacevene Vv MN orien ei) iss eb as 2 ae cover iv 
DOTA WY COL. ...| Sliding Door Hangers, 
U.S. Mineral Wool Co.............. BR eA Sas ii American Mfg. Corte Betee kts 61) 19 ee ii- 
Mining Machinery. oa ud ared ol at: 2606 2s Ole SOA oe A Oe ee ii 
Ingersoll Rock DrilP Or... «acestiesee ese Adon bai phe eines and Fixtures. 
Models, Etc. ONT CRON n\n: deg Me wasp ete daa Son undeaeee ii 
id, wile ones: AaBEO. ot-s- 4-5 enn eee aries iv The Henry Dibblee Co.................. cover iii 
’ Goodnow & Wightman oe tieseens -iv| Stained Glass, Substitute. 
Name Stamps. DW. POY OURAN s.. waieet.desle das sidshivic v wide cover ii 
FOHH Wilkinson ‘GOs, seid a de ce vavicleWobta se erriales ous v ae Brees 
iles. OVER DEVINE. Foc e we cedesss sence vessdces 
AL jacana 00... 1 ei. A ereases ytpalewr wi| | New York Central Tron Works /21112.7 77°", 
Nickel Plating Machines. Bi Wee be yne tecnSOn). <7 ck ul 5584s ce op edelas on SER 
Hanson, Van Winkle & Co .... vi| Steam Heaters. 
Zucker & Levett Chemical Co.. ...... Res ay, a eee eed oe oats cease 
Orgape’and: Pianos, ew York Central Iron Works.......... 
Weaver Organ and Piano Co........... cover iv See ey hen 
Outfits for the Workshop. j} am Duzen & iE. 2 
, eee SUAS EEG inal ti | Stead ee ' 
beady Materials. : : 7 aa 
‘Asbestos Packing’ Co:.::: seorert The Curtis Regulator 60) Cee eee A ob Sake iii 
Chalmers-Spence Co.... iy | Steam Yachts, Ete, : 
SFENKING BYOB. cies cs suizaieMle « prams seu fis 9 ores .v Thos. Kane & Co.........++++++- os ca cdnccesecesiea Ml] 
Paints. Steel Wire and ADE DES. 
S. H. French & Co.......... a oae epee ae cover iii Cary & Moen..... oe ts tee esac ee eseeeer reed 
Ew ObnS Mio. COs wses ae ccenpine +++---1| Stoves and SS 
Wists SLOWALL. .cotcntoseek nt ene te ar LA ii Pittston Stove Co......scsec Bocce i 
Patents, _| Telephones. 
IORE or ted Of BBS Aiea ta SOF E Sia eee Sele cee EEE § Am. Bell Telephone Co...............ceeeeeeee iii 
Phonography. ..| Terra Cotta Brick. 
Phonographic Institute..........-...+-. seceeeeell Pitcher & Creager........ btwi.; nubs a 
Photographic Outfits. . | Tiles. 
Eastman Dry Plate aud Film Co...... cover iv The Henry Dibblee Co...... ..... wees COVEY iii 



























rn A he ae tak habeas 5 Tracing Cloth, D Drawing Paper, Ete. a 
aL) COBUSNCY tcc > on ctelter ae ales SeacnCE rec pre rost ams. M4 
Photo-Engraving Co............. ae aces v| wools and Foot Write ote winehinor 
Plumbers? Supplies. . Wo" & 1: Bares... y- i 
pari Precis, eee. Game aye ke ee Eee aes Goodnow & Wightman....... .......... cover iii 
Alfred. Dolge...(3 2" geck hPa gnGetTE Alaa vevdii] — C-E. Vittles... eee. eee eee ee eeeeee cover iii 
Poultry Yard Appliances. rae “intel ea BAP A ios 5 Shick: aha satan alll iy 
S:.8ivBent & Son: «cima eee sae Be yates ii i aus Mig. CO. ........+5 Sexo 
Prepared Roofing Stiles & Parker Press Cox. fete saus-'f. petssen ree 
Gina rot: Jr.,4A0ores a ee Ree .. cover iv Chas. A. Strelinger & Co............ ose aoe i 
Presses, Dies, Ete. VODROs ie Es TIN Do isise< cc sameiteadinn co cen cover iv 
Stiles & Parker Press Co.. Sy gakuen .....iv| Type Writers. — 
Wiley & Russell Mfg. Co..2.52) .cseneiecens wand Vi; The Am. Writing Machine Co........... .....1¥ 
Printing Inks. ¢ Halivrepe Wiracer OO. isan. . «. snes Ww itan: iv 
C..B. Johnson & C0.....22..0. seccseee ives +++iV] Valves, Ete. 
Pri rd NB On Jenkins Bross... Seda xs «a ey «oe arom Amst = Vv" 
else 0 2 faaetstats% Seite efonterats see o¥ Ventilating and Exhaust See ae 
Pulleys, Shatting, rigs ; Geo. P. Clark........c.00008 GR cosas cae cover iy 
Chas. Kaestner & Co ‘ 5 Wagons. . 
J.T. Noye Mtg; Cod... are da cldde Bradley OO. tees Fo. Saga aalee «© +++. cover iii 
Pumping Engines and Machinery. Watchmen’s Time Detector. 
Economic Motor Co.... ...... - themes ks cover ii i Imbawaor sss... 2.5 oes 2 ORRANE ee Pe iii 
Sayer & Co... 20.0205 se eecs vo aeeteesnad ... li] Water Motors. 
a iplbep 2 4 and Steam Fitters’ Supplie Backus Water Motor Co.............. Tae wens dhe 
Chas. A. Strelinger & Co Water Wheels, 
John S. Urquhart.......... C. Ridgway & Son... cover iy 
Yerkes & Plumb... .....0+2-+seccees Pe 6 Gel 8. a Semper ete 
Revolving Ventilator. Wood and Metal Workers’? Tool 
Fall :&: Carpenter. sc-:.n-sh- cans aae Meee cover iii Chas. A. Strelinger & Co................. 
Rock Breakers and Ore Comers: Well Tools. . 
Farrel Foundry and Machine Co........ HPAL Pa. Diamond Drill Co........... ened aneee shea 
Gates Iron Works........ ain sin:nin.aicha mshi ce aaa iv| Wire Rope. 
Rock Drills. De Grauw, Aymar & te: 
Ingersoll Rock Drill Co.........++eeseeees 5 call J. A. Roebling’s Sons.. 
Pa. Diamond Drill Co....... ..-... aces F ay ...dii | ~_ Trenton Iron Co...... : 
Roofing. Wood Pumps. 
Asbestos Packing Co...... Jeaeds « ns'slee SOR COVEN Se C. G. Blatchley............. Oe aaa 
Ee S. Bortel & go eae he Oe eS EAD Ae TP iv| Wood Filler. 
. Ehret, Jr., & Co....... pp allies -ssses6over Iv ey Wood Finishing Co......... 2.00.0 
i. W. JOBDS Mla. OO.:. n 2-0 soos ccnsseweaceneee Lapa as $d i 
N. Y. Coal Tar Chemical Co......... 2 Cover ii Wosdworking ae nery 
W. H. Stewart.... .... ey exit FP Vis re pe i J.A.F a RR AG 
Warren-Ehret Co..........-. ° entrar eenaee iv E. & F. Gleason.......... 
ahs Wie: meres ares ait pats ee. =, | RRR 
ue BAHEOR sareitin sas cute casos ...cover ifi| .C. B. Rogers & Co...........+....+08 
The American Bangor Slate Co... Suet yaaa sth Witherby, foes & Richardson.....5--essshonee 








- Mas ae Sere 












_ == a Be ed ae A Country House at Flatbush, N.Y. 


H. L. HARRIS, Architect, 
Bist Street & 9th Avenue, New York City, 
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FIRST-CLASS 


HEATING APPARATUS, 
J. REYNOLDS & SON, 


Thirteenth and Filbert Streets, PHILADELPHIA, PA.,, 
— MANUFACTURERS OF — 


Steel Air-Tight Furnaces, 


EEYSTON]S 
STEEL FURNACES. 


BRICK -SET AND PORTABLE. 





For Anthracite and Bituminous Coal 
or Wood. 


Our heaters are strictly first-class. made of the best material and workmanship, 
and are supplied with the Reynolds’ Shaking Grate, the best labor and fuel-saving 
appliances. They are absolutely Gas, Dust and Smoke-tight. Cooking Ranges, 
Low and Half-low Grates, in great variety of styles and sizes. Descriptive circulars 
sent free to any address. The trade supplied. 


















































MORSE ELEVATOR WORKS, 
Morse, Williams & Co. 


Successors to CLEM & MORSE, 


Pasconoey mets oat nono 


®e Freight ELBVERORS 


Send for Circulars. 
OFFICE: 411 CHERRY STREET. 
Works: Frankford Avenue, Wildey and Shackamaxon Streets, 


PHILADELPHIA. 
NEW YORK OFFICE: 108 Liberty Street, 


PASSENCER ELEVATORS, 


MANUFACTURED BY 


HOWARD IRON WORKS, 


sSasr elas seein TG RTS 














The Elevators in the State Capitol, Albany, New York, were 
built by us, and many others in some of the finest buildings in the 
country. 








: GRAVES’ 
meV ATO ERS, 


PASSENGER and FREIGHT, 


MANUFACTURED BY 


L. S. GRAVES & SON, Rochester, N. Y. 


BRANCH OFFICE; 46 Cortlandt Street, New York. 


EE. J. JOHNSON, 


MANUFACTURER AND SHIPPER OF 


| Roofing Slate, Marbleized Slate Mantels, Slate Hearths, Sills, Lintels, &c. 
ESTIMATES FURNISHED ON ALL SLATE WORK. 
| | Quarry, BANGOR, PA. Office, 78 MURRAY ST., NEW YORK. 


ESTABLISHED 1844. 


SAMUEL H. FRENCH & CO., 
|| York Avenue, Fourth and Callowhill Sts., 


Y PHILADELPHIA, PA. 


PAINT MANUFACTURERS. 


Strictly Pure Lead, Zinc and Oolors, Dry, in Oil, Japan, 
and Ready Mixed for Use. 


een ASS 
ORTAR COLORS, 


: BLACK, BROWN, BUFF, AND RED. 


Masons’ and Builders’ Supplies. 
ia SEND FOR CATALOGUE AND CIRCULARS. 




























PLATE SHEET & LOOKING CLASSDep 


, No4.6,.8 &10 DESBROSSES.ST 
WRITE FOR Quotations. » NEWYORK. 


























ORR & LOCKETT, 


184 & 186 Clark Street, Chicago, 


BUILDERS HARDWARE 


OF HBVERY DESCRIPTION. 
We are Sole Chicago Agents for 


Geer’s Spring Hinge, Norton Door Check and Spring, 
Dudley Shutter-Worker, 


AINTD SEVERAL ODER SPECIALTIES. 


The following are some of the fine Public and Office Buildings furnished by us: 
First National Bank Building; Montauk Block; Pullman Offices and Flats; C., B. and Q. Office 


Building; Grand Trunk Depot and Offices ; New Board of Trade; Home Insurance Building; Insurance 
Exchange; Traders; Clark and Counselman Buildings; and New Union League Club Buildings, of this 


city; the Atchison Topeka and Santa Fé Offices of Topeka, Kansas; the Burlington, Cedar Rapids and 
Northern R. R. Offices, at Cedar Rapids, Iowa ; and the George Spencer Office Buildings, at Duluth, Minn, 


CORRESPONDENCE SOLICITED. SATISFACTION GUARANTEED. 
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The Bradley Two Wheeler 





Guaranteed absolutely free from horse motion. Send for 

free Catalogue describing more than 20 styles of vehicles, 

and suggesting how to purchase direct from the manu- 

facturer, 

| The Bradley Handy Wagon. 
The Coming Wagon. Light, strong, convenient, and 

low priced, 


BRADLEY & CO., SYRACUSE, N. Y. 
THE CINCINNATI SAFE AND LOCK CoO. 


—— MANUFACTURERS OF —— 


—# SS AA. — 

= * EG 5 | 

C) oes 
Bank Locks and Vault Work. 

Office and Factory, 43, 45, 47, and 49 ELM STREET, CINCINNATI. 


THE BUCKEYE REVOLVING VENTILATOR 


MADE OF 


Kalamein Iron, 
AND WARRANTED NOT TO CORRODE, 




















AGENTS: 

F.. =. CK AWSON ce CO.,, 
CINCINNATI, OHIO. 
RICHARDS ck CO., 
BOSTON, MASS. 


HALL & CARPENTER, 


Sole Manufacturers, 


709 Market St., Philadelphia. 
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ll | 
Patented, 


G. D. €. Donble Coated Roofing Plates, 





Solid Braided Cotton Sash Cord.|CHAS. E. LITTLE °° "xz7y.22""=" 
YL 4 == W. F. & John Barnes Machinery. 


Full line in stock at factory prices. Tools for all 
trades. Send for Price List. 






Architects wishing to save their 





to CORDAGE 
MAN & CO., 164 High St., Boston. 


The Henry Dibblee Co., 
Mantels, Grates, and Tiles. 


(General Agency 


LOWS ART TILES, MAW’S ENGLISH TILES, 


Jackson’s Heating and Ventilating Grate, ‘* Peer- 
SY ae less”? Shaking a Ponion Grate. Stable 

. oN fittings an eather Vanes. 
SSM MMA SSE 266 and 268 Wabash Ave., CHICAGO. 
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PREPARED ROOFIN 


BEST, CHEAPEST, MOST DURABLE. [se 
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ELE ANYBODY CAN N. EASILY HANDLED i” S6E een 
ae Be Yes 0 CAN PUT IT ON, Ss A . ke, DASE 
LLY, PREPARED 


"Ss 





Put up in Rolls of 100 Square Feet, 











ie tite wae MA") Send for Latest Circular, Price List, Ete. 


TERT RA PEE RE ee gl ll — MANUFACTURED BY — 


HM. EHRET, Jr, & CO., "r= 


LARGEST MANUFACTURERS OF COAL TAR PRODUCTS IN UNITE 
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ROOFING AND PAVING PITCH. 
ASPHALT CEMENT (for two and three Ply). 
ASPHALT PAINT (for Tin and Iron Roofing). 
BLACK VARNISH (for Cast or Wrought Iron). 
PIPE COATING (for Gas and Water Pipe). 


ROOFING FELT. 
SLATERS’ FELT. 
TWO AND THREE PLY FELT. 
PREPARED ROOFING. 
CARBOLATE OF LIME (Disinfected). 





—s 


PHILADELPHIA, CINCINNATI, ST, LOUIS, CHICAGO, | 
423 Walnut St. 16 Public Landing. Sth & Olive St. 12 N. Clark St. | 


VEREES @& PYPLUMB, 








— MANUFACTURERS OF — 


Hammers, Edge Tools, Sledges, Blacksmith and Railroad Tools. 
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Y«%P WARRANTED. 
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Main Office and Works: PENNA. R. R., TUCKER AND JAMES STREETS, 


PHILADELPHIA, PA. 





Large Views of Buildings, Bridges, Machinery, Furniture, made from small 


D RAWI NG s negatives by our New Permanent Bromide Process. Also contact prints cheaper than silver prints. 
Sample books of photographic prints mounted on cloth made up for agents. Send for samples and 
estimates on all photograpic work 

E N L ae 

: OR 


_Eastman Dry Plate and Film Co., 1000 State St., Rochester, N. ¥. 
Permanent Bromide Paper furnished for copying drawings. 





R FE D UceD 


** Perfection ’’ Turbine. 
BEST FOR HICH HEADS. 

i NEEDS NO PENSTOCK, 

| Over 500 in use, in the best mills in the 
C. RIDGWAY & SON, 

Send for circular. Coatesvillle, Pa. 














mansTonincea sree tees. "S| THE CLARK VENTILATING, DRYING and EXHAUST FANS. 


: y__ 4 Strongest! Cheapest! Most Effective ! 
AX 7 IN DIFFERENT STYLES. 


Adapted for all Purposes and 
Places. 




















Every Builder should have our 64 Anti-Frietion, Patented. 





: * —_—_—- 
age Catalogue, free on application. 
Our Machines are for actual workshop use. Strong, pag f PP 

Accurate, and durable. Weight, 300 lbs. Planed iron 

frooves in top for gauges to slide in. Gears cut from , 

Bolid iron. Cranks on each side of machine. Two weeks 

trial given. J.M. MARSTON & CO., cor, Appleton and 

Tremont 8ts., Boston, Mass. - 4 ; 


Chain Deltings, 


For ELEVATORS, CON- © 
VEYORS, CARRIERS, © 
LOG HAUL-UPS, etc., etc., 
and for DRIVING PUR- 





(Box A.) WINDSOR LOCKS, CT. 


AYER’S PATENT SASH HOLDER, 


FOR CARRIAGE, CAR, HOUSE, & STEAMBOAT WINDOWS, 
ALSO MANUFACTURERS OF 
AYER’S NOVELTY ANTI-RATTLER 


x ACTING WEATHER STRIP. = 
\ WINDOW BLIND HOLDER & NOISELESS| 2 





WEAVER 
Crean and 
Piano Oi 


POSES. Especially adapt- 
ed for the rapid and eco- © 
nomical handling of Clay, 
Coke, Coal, Ores, Broken 
Stone, Dry and Spent Tan, 
Saw Dust, Grain, Sugar, 







































































Manufacturers 2 Barrels, etc., etc. 

ty ‘8 ae CHAIR TIPS. 

an cucenn Manufactured and Sold by the 
Export Trade ROLLER CHAIN BELTING C0,, — 


THEAYER’S PATENT SASH HOLDER C0., 
Broadway & Chambers St, N. Y., Room 242 Stewart Bldg. 


Send for Circular. 


Special induce- 
ments. Send for ~ COLUMBUS, OHIO, U.S. A. _ 

Also manufacturers of the Celebrated Legg Cons | 

Machines and Rotary Power Coal Us. | 

Send for Catalogues and Price List. ; 





With Two Supplements consisting of 
Two Plates in Colors and One Large Sheet of Details. 
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SEPTEMBER, I886. 


| $1.50 a Year—Single Copies, 
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New York: Published by MUNN & CO., 361 Broadway, corner Franklin Street 




















ECONOMIC * GAS * ENGINES. R Oorin G. 


ROOFING for Buildings 
of every description. Dur- 
able, light, easily applied, 
and inexpensive. 


SACRE L’s 


,WHTDRPROOE SEDATE 


_The best Building Paper. 
Clean to handle. Impervious 
to Water, Moisture and Gases. 


SEND FOR SAMPLES. 
Reliable Agents Wanted, 


Wow York Coal Tar OGhemical Company, 
10 WARREN ST., NEW YORK. 


| J ‘WATERPROOF BUILDING PAPER. 
= | ay | Reddine, Baind & Ch, THE 


b Ashestos Packing Co. 
Maine lass 


— FOR — | 
LARGER SIZES. | 
No. 7. One-Half Horse, 600 Gallons, 50 feet High, por eae 


No. 8. One Horse, = 1,500 8 Churches and Dwellings, 
GCASOLINE CAS ENCINES. 


Best in principle, workmanship, and materials, An unequaled small Motor 
adapted to all uses. When the Motor is not at work, the expense of running it 
ceases, Simple, Safe, Economical, Durable, No extra Insurance required, 


PLUMBERS’ CAS ENCINE. 


Especially adapted for pumping water in Private and Apartment Houses, 
Flats, Small Hotels, and many other places, 
































































































































No. 15. One Man, - 300 Gallons, 50 feet High, per: Hour. OFFICES & SHOW ROOMS: OFFICES: 
No. 16. One-Half Horse, 600 6 | 
No. 18. One Horse, - 1,500 66 ‘6 ‘6 “6 


Four Sizes, from Motor for Sewing Machi Dental Engine to One Horse Power. (52 F kl St t 169 C St Dp 
our as etree sci satininctotily incl oe meine chee san 5 ran In ree , Ongress ae oston. 
SEND FOR ILLUSTRATED CATALOGUE. 


OON@OUVOT GeV Cori) eo eae 
She Office and Salesroom, 34 DEY ST., NEW YORK. i BOSTON, MASS. : 33 John St., New York. 











GLOBE IRON WW OFRESSS,| SiknowS, Books, “Ranson we Se a oie 
. H. A. STREETER, Proprietor, TOE mom (i, *.. 4 |DEVINE'S STEAM BOILER WORKS, 
CELL N91 Nos. 85 to 41 Indiana &t., Ohicago, Tl. ye § | d | i] e (| Marine, Locomotive, Tubular, House, and 
BURG 


| COT BED TURNSUP_ 7, Court House, Jail and Cell Work 


) AGAINST WALL ~~~ SY a Specialty. mas aS 
NN G Si 
Z, as C4 
“& —— a WROUGHT IRON HOT WATER BOILERS 
5 : A SPECIALTY. 


f | WHEN NOY |e Manufacturer of every description of 
Manufactory, 381 to 393 S. Canal Street, Chicago. 






jet Structural and Ornamental Iron Work, 
STREETER’S PATENT SASH 
—FOR ASYLUMS.— 


Iron Buildings, Store Fronts. 
Iron Roofs. Riveted Girders. 


i a d <r 
h Dx 
eee EO eee | Ls i 
TRRRAEE AR} | : : Jail Work. Bank Vaults. 
Tarnice Fron 23 BARS i PustésnoN! itty 5 Columns. Stairways. 
2° OPEN SPACE \ S sao Ke Railings. Gates. 
HORITONTAL ANGLE BAR2 7 } WH I Lg 2 y Verandas. Crestings. 
VERTICAL # 2: Ad : VLA : Skylights. 


NOMYATIZ Bars 


Le ee oe ay elghie AT SMALL COST. Send for Dlustrated Cata- 
a 


Sidewalk Lights. Blacksmithing. logue and Prices. Samples by mail 25 cents. 


. SoLE AGENT, 733 ARCH ST. 
t Dy Agena HCALVIEW OF. 4 Contracts oe a any part of the W. C. YOUN PHILADELPHIA, PA. 
+]. ELEVATION aoa! pbs AGENTS WANTED EVERYWHERE. 


= FLOORS! @ 
WOOD | -\ TRACING CLOTH. >: | . 
Lead-joined and wood-joined. Novel, solid, beautiful. \ DRAWING & BLUE PROCESS PAPER A Cehamacher y Ettinger 
The best and most durable floors ever made of wood, az LEA SP TG | F 













































































Catalogue and sample, free; by mail, four cents. 


WOOD-MOSAIC CO. 


SALESROOM: | OFFICE & WORKS: 


321 Fifth Ave., New York. | 318 Scio St. Rochester,N.Y. 











The boys cutis of Greenhouse Boiler, meeting 


with universal success wherever placed. Estimates 
1 i p gladly furnished for any capacity. 
PETER DEVINE, 
, REE RE SS re 
THE 


32, 34 & 36 Bleecker St. |W. Y. Lumber & Wood-Working Co. 


6 9 —AND— 134th St. and Alexander Aye. 
e G t if 1C 1 uy t S x 311 Mott St., Wholesale Lumber Yards and Docks, 


eee N. ¥. 


NY 














ee NEW YORK. 


Incandescence Lights for Apartment Houses 


and Residences furnished by 





FINE COLOR WORK A 
THE BRUSH ELECTRIC COMPANY, SPECIALTY. 


OLBVHORAND, OHIO. 
















































































B. G. UNDERWOOD, 






































NEW YORK OFFICE: No. 210 Elizabeth Street. ADVERTISING AGENT, 

CHICAGO OFFICE: No. 111 La Salle Street. 

ST. LOUIS OFFICE: No. 404 Market Street. AOL BROAD WD tej D Eee es creer eamraoar 
DETROIT OFFICE: No. 76 Garfield Avenue. AND 


Hard Wood Doors, Mantels and 
SEND FOR CATALOGUE No. 8. 31 PEMBERTON SQ., BOSTON, Cabinet Finish of all Kinds. 
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NEW YORK, SEPTEMBER, 1886. 











Single Copies, 15 Cents, 








~l 
Vol. IL. Cin Subscription, $1.50 a Year. 
MODERN SCHOOL HOUSE DESIGNS. 

We present herewith a series of original designs for 
school houses, by Mr. C. A. Dunham, architect, of 
Burlington, Iowa, whose professional abilities are 
widely known. 

Impressed with the idea that improvements in the 
architecture of public school buildings should be 
made, the author has prepared these plans to illustrate 
in some degree what can be done in a simple and 
economical manner. 

These designs are not to be considered as cut and 
dried models, made to suit any and all localities, but 
to show certain combinations and what they can pro- 
duce in certain pleasing effects. The cube and paral- 
lelogram used with a few 
gables here and there, and 
sometimes accompanied 
with a tower or two lean- 
ing up against the build- 
ing, does not come up to 


cated, this would make half of the basement as pleas- 
ant as any part of the building. This building is a 
moderate costly one, and is very convenient. 

No. 4, on this page, isa design prepared for Pierre, 
Dakota, and it will accommodate 360 pupils. It has 
all the appointments of the other designs. The hall 
room is ample, and the staircase is broad and well 
lighted. 

No. 5 is for a union school for some of our larger 
inland cities, accommodating 750 children. This 
‘building is simple in its outline and decorations. Where 
ornamentation is used, it is of terra cotta. This 
building is well lighted and ventilated, has all of the 
other necessary appointments to make a perfect and 





the popular requirements 
for a pleasing exterior. 

People generally speak 
of their intelligence 
through their works, and 
as their public schools are 
dear to them, there is no 
reason why they should 
be badly planned internal- 
ly orinclosed with a bar- 
ren, ugly exterior. 

The work of the scholars 
and teachers is hard, and 
often, on the part of the 
latter, very monotonous ; 
and when the building is 
ill ventilated or imper- 
fectly lighted, the energies 
of both teachers and schol- 
ars are dulled, health in- 
jured, and taxpayers bur- 
dened without proper equi- 
valent. Everything in our 
school buildings should be 
made to conduce and 
maintain the health of 
body and mind in our 
youths and teachers. In- 
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stead of prison and fac- 
tory designed buildings, 
they should be made 
cheerful internally and fair 
looking externally. Com- 
mon sense should be used 
in all things that pertain 
to these matters. There is 
nothing too good for our 
children and those who 
guide them in laying the 
foundation for knowledge 
and useful life. 

DESCRIPTION OF THE 

PLATES. 

Design No. 1, top of page SCHOOL HOUSE FOR 
46, is a six-roomed house 
with accommodations for 150 children. Rooms are all 
well lighted, and flues prepared for a perfect system of 
ventilation. Basement under the entire building. 
Large wardrobe closets to each school room. Second 
story stairs of easy rise and tread and of good width. 
Heating to be by steam. Construction of wood or 
brick. 

Design No. 2 is for a brick structure, simple in its 
form and arrangements, accommodating 240 pupils. 
Height of stories, 13 feet. Room on left, second story, 
10 feet high on wall line, 14 feet in center. This build- 
ing is well lighted and prepared for thorough ventila- 
tion and steam heating. Wardrobes and a recitation 
room as shown. Staircase with broad treads next to 
well hole, and a hall well lighted, The porch is a good 
and useful feature in this design. Basement under the 
entire building. 

Design No. 3 is an eight room building, and would 
accommodate 500 children; and if it should become 
necessary for more room in winter, two more elegant 
rooms could be made in the attic. Basement under 
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commanding the firemen on the occasion. It is not 
supposed that the work is to be gratuitous, for the 
labor and goods will be paid for on production of a 
certiticate duly signed. But any person who will not 
comply with the requisition can be prosecuted. The 
Paris houses fortunately take a long time to burn, 
otherwise there would be little hope for them with so 
improvised a service. 
—_________—-9-¢- @- > 
Cast Iron Girders, 

The use of simple east iron girders for bridges ap- 
pears to be limited only by the power to make sound 
castings (which arises chiefly from the difficulty of 
pouring the metal equally and the inconvenience of 
handling large masses). 
Mr. Rastrick, however, 
would not put any limit to 
thelength. Mr. Hawkshaw 
considers that they may 
safely be made more than 
50 feet long; in which 
opinion Mr, Fox and Mr. 
Grissell concur, but name 
60 feet as the limit. Mr. 
Glynn, Mr. Charles May, 
and Mr. Joseph Cubitt 
would make them from 
forty to fifty feet. Mr. P. 
W. Barlow, Mr. Fairbairn, 
Mr. W. H. Barlow, and 
Mr. Stephenson state forty 
feet as the limit; and Mr. 
Brunel names 35 feet, as 
he does not consider that 
sound castings can be 
insured to agreater length, 
Mr. Fairbairn, however, 
mentions a girder in Hol- 
land 70 feet long cast in 
one piece. It appears to 
be universally admitted 
that the form resulting 
from Mr. Hodgkinson’s ex- 
periments. on the tension 
and compression of iron is 
that which gives the great- 
est strength ; but theactu- 
al proportions are gene- 
rally modified to suit the 
varying’ circumstances 
under which girders are 
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PIERRE, DAKOTA.—C. A. DUNHAM, ARCHITECT, BURLINGTON, IA. 


complete building. Further particulars can be had 
by addressing the architect, C. H. Dunham, Burling- 
ton, Iowa. 
Sa ae koe cee 
The Parisian Fire Department. ‘ 
The fire brigade of Paris is not’ organized on as exten- 
sive a scale as Captain Shaw’s, and, in consequence, 
several fires which lately occurred have not been extin- 
guished as quickly as was desirable. It was also found 
that the people were not disposed to become amateur 
firemen. 
the various comimissaries that the ordinance which 
dates from December 11, 1852, can still be put in force. 
According to it, all masons, carpenters, roofers, plumb- 
ers, and other workmen are bound, whenever requisi- 
tion is made on them, to proceed forthwith to the 
place on fire and to bring their tools and ladders, 
Horses are also to be supplied on demand to the own. 
ers. Chandlers and grocers are under obligation to 
supply the torches which may be necessary in order to 
give light during the operations. The requisitions can 


all; and if built upon a high piece of ground, as indi- | be made by the commissary of police or the officer 


The Prefect of Police has therefore advised. 


employed. Mr. Stephenson 
sometimes makes the top 
flange equal to the bottom 
one, but usually in the pro- 
portion of 3:5, partly to 
obviate any risk from un- 
equal cooling of the ma- 
terials, and partly from the 
necessity of having a large 
top flange to bolt the floor- 
ing to. In preference to 
using a single girder, Mr. 
Stephenson recommends 
two girders to be bolted 
together, with a balk of timber between, to which the 
rail is fixed, Mr. Hawkshaw, Mr. Fox, and Mr. Joseph 
Cubitt recommend that the top flange be increased be- 
yond the proportions given by Mr. Hodgkinson, in 
order to resist the lateral torsion. Mr. W. H. Barlow 
and Mr. Locke would use the arched form of girder 
whenever practicable, and the former gentleman says 
that straight girders have been in fashion, and conse- 
quently more used than practice actually required. 
Mr. Fox, in girders subject to dead weight only, would 
make the proportion of the top flange to the bottom 
one as 1:6, butin railway bridges he recommends? : 4, 
Mr. Thomas Cubitt mentions that shoes, or sockets, or 
any projections cast on girders, have a tendency to 
create flaws from causing the dirt to accumulate in 
those places, and he considers that the shape which 
will insure a sound easting should be as much consid- 
ered as the theoretical form of greatest strength. 

COFFEE-BEANS placed upon a hot plate or over hot 
coals throw off an aroma which is healthful and agree- 
able, 
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Scientific Amevicun, Architects and Builders Edition. 


Srepremper, 1886. 








Architects, 

The complaints made by architects of the treatment 
they receive from clergymen and building committees 
indicate some very serious misapprehensions as to the 
money value of professional services. When an archi- 
tect is asked to submit a plan, and the plan is used, it 
should be paid for. The stone mason and the car- 
penter have no stronger claim for remuneration than 
has the architect who conceived the design and ren- 
dered the execution possible by his drawings. If but 
a part of his design is used by being incorporated with 
some other design, he is entitled to some return for 
what is used. 

These are very obvious principles, but we are told 
that sometimes every other 
claim is met before the 
architect receives any- 
thing, and in other cases 
the ideas which have been 
earefully elaborated are 
appropriated without any 
acknowledgment what- 
ever. Instances are recited 
where preliminary sketch- 
es have been handed over 
to builders, and churches 
and chapels constructed 
from them without even 
asking the permission of 
the architects, to say no- 
thing of making no return 
for what certainly has as 
definite a value as the ser- 
vices of a physician or the 
advice of a lawyer. This 
breach of good faith has 
become so serious and so 
annoying that many archi- 
tects refuse to make even 
a preliminary study until 
some positive contract for 
remmuneration has been 
made. It is a misfortune, 


First STORY 


working details, the master builder and the building 
committee look after the work in progress. Sometimes 
only preliminary sketches are required, if the building 
is simple, or if it is a trifling enlargement or alteration 
of an old building. But forall of these three classes of 
an architect’s work there is a recognized money value, 
and it should be considered part of the cost of the 
building. 

The dread of meeting this expense is the secret of 
many of the blunders in construction and of the viola- 
tions of good taste so often met with. There ought to 
be nothing so cheerfully paid as the small fee necessary 
to gain good advice in putting up a church, a chapel, 
rectory, or any other edifice belonging to the parish. 














Buying Houses **‘on Easy Terms.” 

“Tf these easy terms houses were just what they look 
to be,” said the retired builder, ‘‘the deal would be 
perfectly square. But that is the costly rub. For 
instance, you want to buy a house for $3,000, and you 
pay $500 down and movein. Then you begin to pay 
off the balance at the rate of $20a month. That’s easy, 
isn’t it? Just take your pencil, and figure it up. 
Twenty dollars a month is $240 a year. Interest at 5 
per cent is one hundred and twenty-five; taxesand 
water-rent, sixty more, and the total is four hundred 
and twenty.” ‘‘ Thirty-six dollarsa month?” ‘‘ Pretty 
nearly. But that isn’t all. There's the repairs, my 
boy. You’re lucky if you don’t have to put on a new 
roof the second year ; your 
pavement is sure to need 
repaving ; the plumber will 
call on you about six times 
a year, and, in short, you 
will soon find another hun- 
dred a year tacked on to 
your easy terms. Now, 
what do you naturally 
do?” ‘‘I naturally kick,” 
Ireplied with considerable 
energy. ‘‘It won’t do you 
any good,” said my friend. 
‘*You’ve signed an iron- 
clad contract. You must 
pay or go.” ‘ Exactly,” 
responded the ex-builder, 
with a genial grin, ‘‘ that’s 
just what 50 per cent. of 
the victims do. They do 
what they should have 
done first—figure it up; 
and it scares them. They 
look forward to 12 years of 
this sort of thing, and they 











see that they have the hot 








they drop it.” ‘‘Do you 
mean to say,” I inquired 














to say the very least of it, 





severely, ‘‘that none of 






























































that persons having in 
charge the construction of 
religious edifices should 
ever exhibit ignorance or 
carelessness of the princi- 
ples of fair dealing. 

The writer prefers to 
think that there is rarely 
any positive attempt to 
take advantage of an archi- 
tect, and that the abuses 
referred to grow out of 
ignorance of the value of 
the architect’s work, and 
also out of the dread of 
paying too dearly for ser- 
vices which seem to con- 
sist simply in putting a 
few lines on paper. It 
must be borne in mind 
that the ealling of the 
architect has grown in im- 
portance year by year be- 
cause of the demand for 
tasteful and convenient 
buildings, and because the 
calling itself has been dig- 
nified by the training 
given the men who fill it. 
Whereas once the village 
earpenter or the master 
builder who could do a at 
little sketching were al- 
most the only architects, 
now we have men in every 
eity who have gone 
through a long course of 
training, and whose pre- 
liminary education has 
been gained at as heavy 
an expense as that incur- 
red by men in fitting them- 
selves for the bar or for 
the practice of medicine. 
Year by year reliable build- 
ers recognize more fully 
the need of well conceived plans and of carefully pre- 
pared drawings, and rely more and more upon the 
judgment and skill of the architect. It has grown to 
be a calling of great importance, and its successes are 
seen in the superior convenience and finish of our 
churches and other religious edifices. 

When, therefore, a parish or a mission thinks of 
building, it is almost absurd in these days of improved 
taste to try to get along without an architect; and if 
one is employed, his labors should be rewarded. There 
are various ways of employing an architect. Some- 
times a parish will want not only drawings, but per- 
sonal superintendence. After he has prepared all the 
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the money is returned ?” 























**Well,” said my friend, 
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meditatively, ‘‘ there was 
a rumor once that a con- 
tractor did return about a 
third of the purchase mo- 
ney to a certain man, but 
as I never could find either 
the man or the contractor, 
I guess it was a ghost 
story.”—Phila. Call. 
Marble. 

The physical or external 
character of marbles con- 
stitutes the chief consider- 
ation with reference to 
their use for decoration or 
ornamental architecture, 
their color and internal 
structure being the most 
important. Their chemical 
character has reference 
more to the facility with 
which they may be con- 
verted into use, and their 
eapability of receiving and 
retaining a certain polish. 
In their simplest and pur- 
est state, marbles chiefly 
consist of carbonate of 
lime, which is of a white 
color; the whitest kind, 
however, is frequently as- 
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Besides this, there is nothing so economical as starting 
right and continuing under good guidance. It would 
not be difficult to point out new buildings where from 
twenty-five to fifty per cent has been added to the cost 
of construction and alteration, simply because of the 
effort to save a few dollars by not employing an 
architect. But, however this may be, the purpose of 
this article is simply to call attention to the complaint 
so frequently heard, and to save any of our clergy 
and building committees the reproach of failing to 
treat fairly a very honorable calling when it does 
have dealings with its representatives.—The Church- 
man, 


sociated with quartz or 
silex, which more or less 
deteriorates it. This is 
more or less united both 
chemically and mechani- 
cally in various ways with 
nearly all the marbles. The 
variations in color arise 
chiefly from accidental 
causes, in the greater or 
less admixture of carbon, 
or the stains of various 
metallic oxides, or the sectional outlines of embedded 
fossils. Magnesia enters largely into the serpentine 
variety of marble. The more crystalline and least 
earthy marbles are the least durable, the compact or 
finely granular crystalline marbles being superior to 
those which are largely crystalline or of a slaty text- 
ure. Almost all the varieties burn into quicklime ; 
several of them, however, exfoliate in the conversion 
before they become caustic, and fall into sand when 
exposed to the ordinary mode of separating the car- 
bonic acid; such qualities are, therefore, very inferior 
for ordinary cement, as they make a costly and meager 
mortar, G. WILKINSON, 
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Mistakes in Building. 

Owners are often sadly disappointed and grieved 
at their mistakes in the means adopted by them to 
avoid the expense of an architect, and obtain plans for 
their buildings. Sometimes they know or become ac- 
quainted with some “honest mechanic,” to whom 
they are induced to intrust the whole matter of plans 
specification, and instruction, only to repent when it 
is too late. The party to whom the proposition is 
made, elated with the splendid opportunity opened 
to him, and full of conceit in his own abilities, uses 
all possible means to se- 
eure and consummate the 


tling occurs, with any quantity of ugly cracks in the 
plastering. The structure is perhaps so poorly braced 
that the edifice trembles with every wind that blows. 
And when the rains fall, leaks are found at every ex- 
posed window and opening, and the roof itself yields 
its proportion of internal wettings. But we will not 
continue our enumeration of “ bad things,” as to do so 
would consume cclumns of space. Such eases are 
known to all architects, and many a ‘served him 
right” is indulged in, upon the principle that a com- 
petent physician laughs at the sufferings of a patient 





arrangement, and plans 
are made—and such plans! 
—and the work progresses. 
Once under way, there is 
no stopping it, and step 
by step the owner discoy- 
ers and realizes, one after 
another, grievous errors 
which are difficult to rem- mT Saar 8e0 
edy. And when the build- 

ing is completed he simply 
feels disgusted. Imperfect 
arrangement, poor con- 
struction, homely design, 
and incurable defects 
erowd upon him as the 
reward of his folly; and 
regrets for his error haunt 
him day and night, but it 
is too late—the building is 
erected, and he must en- 
dure its defects. 

But the first general dis- 
satisfaction is primary and 
bearable compared with 
after experiences in their 
various details. The 
plumbing work has, per- 
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haps, been done by some 
tenth-rate man—some 
spoiler of good materials, 
who calls himself a ‘‘ prac- 




















tical plumber,” but who 
has not the slightest idea 
of what constitutes a really 
good job, not to say first- 
class. Nor would the pay- 
ment of ten times the value 
of the work done secure 
skillful workmanship at 
the hands of such men, 
for the simple reason that 
they do not possess, and, 
therefore, cannot practice, 
mechanical skill and abili- 
ties. And owners who 
employ this class of plumb- 
ers are unfortunate indeed, 
But to continue, defects 
show themselves in all con- 
nections. Pipes, under the 
old free and easy rule, were 
put in of insufficient ca- 
pacity, wastes entirely too 
small, and sometimes so 
cramped in making bends 
as to diminish their prac- 
tical size one-half. ‘ Tin- 
ker” instead of ‘‘ wiped” 
joints; leaks at various 
points and places; wetting 
and spoiling veilings and 
walls, and frequently car- 
pets have to be torn up to 
escape the deluge. All this 
is followed by a still more 
serious defect—one affect- 
ing the health and lives 
of the occupants, viz., im- 
perfect or insufficient 
traps, pipe ventilation, 
bad sewerage, ete., result- 
ing in the distribution of 
the vicious and poisonous 
sewer gases through the 
building, and, as a con- 
Sequence, the ill health 
and sometimes premature death of 
The intended pleasant home is thus transformed into 
a mere fume castle, a disease-breeding charnel héuse, 
not fit for human habitation. 

All this is followed by continual repairing, tearing 
up floors, removing finishes to get at concealed places, 
ete. ; and for all this the owner has been made to pay 
a good round price, amounting to more, asa rule, than 
it would have cost him to have secured a good build- 
ing, erected under the superintendence of a trust- 
worthy architect. But bad plumbing work is not the 
only serious defect which so often occurs in such eases. 
The foundation is often wholly insufficient, and set- 
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Ornamentation of Rooms, 

A soft and pretty tint for the two bed chambers on 
the north side of the house will be old pink of medium 
depth—a pinkish terra cotta shade, asit is now ealled ; 
tint the ceilings in a fainter tone of old pink. A frieze 
of golden olive ground with a pretty wild rose design 
on it, with olive greens and yellow in the foliage and 
pinks in the flowers, will make the wall much more 
finished ; it can be a paper frieze. The parlor and 
sitting room, supposing they are on the south and have 
peacock-blue and bronze and green shaded earpets, 
are susceptible of two 
treatments—namely, a 
light treatment and a dark 
one. For the former, a 
lemon-yellow tint for the 
walls and a paler shade for 
the ceilings; oran old gold 
for the walls and lighter 
shade of same for the ceil- 
ing. For a darker treat- 
ment, bronze green for the 
walls and pale yellow for 
the ceilings. 

With either coloring, 
have a frieze of rich design 
in paper with a flock 
ground of bronze green to 
harmonize with the lemon- 
yellow, or deep lemon-yel- 
low if you use a bronze 
green ; if you use old gold 
eoloring on the walls, let 
the frieze be dull peacock 
blue. This will not be 
very expensive, and will 
greatly improve the ap- 
pearance of the wall. This 
frieze should have a pic- 
ture rail of wooden mould- 
ings painted and gilded. 
From these mouldings, 
with brass picture-rod 
hooks, you can suspend ail 
your pictures, and thus 
obviate driving nails in 
the walls. Paint woodwork 
a bronze green, and the 
two bed rooms in buff, 
which will harmonize with 
the old pink of the walls. 

Sitting room and parlor 
furniture should have 
ebonized frames or ma- 
hogany-finished cherry 
frames, or be in pieces of 
both; black walnut will 
not look well. The ebon- 
ized pieces will look well 
upholstered in copper-col- 
ored reds. Rather light 
peacock-blue or blue-green 
felt will be handsome for 
the parlor windows. For 
the sitting room use dou- 
ble-face canton flannel of 
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loved ones. | whose pains and agonies result from self-treatment or 


quack practice, and the educated lawyer smiles when 
his elient gets himself into a terrible fix by intrust- 
ing his case to some pettifogger, or who tries to work 
out the intricacies and problems of law by his own 
self-conceived legal ingenuity.—7rades Jowrnal. 


or ee 


The Latest and Greatest Gun, 


The house of Krupp is stated to have completed a 
cannon 46 ft. 8in. in length, weighing 1254 tons, and 
having acaliber of 16in. The monster has been turned 
out to the order of the Italian Government, 


the same color or copper- 
red; copper-red would look 
well: in the parlor also. 
Holland shades of deep 
ecru tint will suit in the 
rooms. Ash furniture will 
look bright and cheerful 
in the sitting room. Hang 
the parlor curtains by brass 
rods ; of the sitting room, 
by ash rods and rings.— 
Art Interchange. 

———  —-e 

Fast Time. 

The newspaper train on 
the New York Central on 
Sunday madearemarkable 
run, the time between Syr- 
acuse and Buffalo being 
claimed to be the fastest 
ever made in this country 
over the same distance. 
The train, which consisted 
of a coach and baggage 
ear, is due to leave Syracuse at 9:25 A. M., but on Sun- 
day it was 10 o’clock before the start. The train, which 
was drawn by engine No, 541, John Cool driver, was in 
charge of Peter Wagner as conductor. The train was 
put to its best speed, and the run of 149 miles to this city 
was made in 144 minutes, including a stop of 6 minutes 
at Rochester, leaving the actual running time but 138 
minutes. The fastest run was from Syracuse to Fair- 
port, 704 miles, in 61 minutes 20 seconds; from Syra- 
cuse to Rochester, 81 miles, being made in 72 minutes, 
and from Rochester to Buffalo, 68 miles, in 66 minutes. 
For apart of the time, mile after mile was traveled 
in less than 52 seconds.— Buffalo Haupress, 
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DECORATION. 

Rapid strides have been made both here and abroad 
during the past few years in the matter of the decora- 
tion of our houses, and although the improvement is 
marked and undoubted, it still leaves much to be de- 
sired. In houses of the smaller class especially, where 
the decoration is confined within moderate limits of 
cost, there is considerable room for improvement. 

The decoration of rooms by the use of paper hang- 
ings is so inexpensive and convenient, and at the same 
time effective, that it is rapidly increasing in favor. 
Where they are used, it is the best plan to choose them 
as the first step in the decoration. Frequently the 
selection is made in the paper manufacturer’s store, 
but the proper method is to choose each paper in the 
room in which it is to be used, forin this way one is 
enabled to observe it under the canditions of light and 
shade peculiar to the room itself, and can observe the 
effect of such conditions and the contrast between the 
colors of the furniture, paper hangings, floor cover, 


ete., and judge more accurately of the final effect | 


when it is put upon the wall. 

Paper hangings should never be chosen from a book 
of patterns, for it is almost impossible for any one who 
has not had considerable experience to judge of the 
effect from a small piece, such as will be found in a 
pattern book, and much disappointment has often 
arisen from this very cause. A paper ina small piece 
looks very different from its appearance when on a 
wall. The method of choosing papers which is recom- 
mended is to make a careful search through the pat- 
tern book, and to select two or three patterns for each 
of the principal rooms. The paperhanger should then 
bring one or two rolls of each of the papers chosen and 
pin them on the wall to the full height of the room, so 
that they may be viewed in the actual position they 
are to occupy. Thereis a further advantage in this 
method, which is that the eye does not get dazzled and 
the mind confused, as they are sure to do if a large num- 
ber of patterns are examined in quick succession. De- 
corators all know how often people, choosing hangings 
and colors, will, from this cause, finally decide on what 
they at first rejected, and without having the smallest 
idea that it is so. 

Having decided upon the papers, the colors for the 
woodwork will next be chosen to match. It is impos- 
sible to lay down any hard and fast rules as to the 
colors to be employed, so much depends upon the situ- 
ation and aspect of the room, the kind and color of the 
furniture, and the individual taste of the owner. Do 
not, however, use graining. Happily, the system is 
rapidly dying out, although in the smaller and sim- 
pler class of houses it still retains its hold. Graining 
is objectionable from an artistic point of view, because 
itis a sham, but the effect of using plain colors is so 
very much more pleasant that it is difficult to under- 
stand how the more expensive and so much less artistic 
method could have remained popular for so long. 

The woodwork, then, should be painted in plain 
colors, in two or more tints, the panels being always a 
lighter tint than the stiles and rails, with the mould- 
ings picked in with a more decided tint orcolor. Draw- 
ing rooms, or parlors, should, as a rule, be finished in 
more delicate tints than dining or morning rooms. The 
decoration of a drawing room will be almost decided, 
or at least considerably modified, by the style and 
color of the upholstery. The writer has obtained ex- 
cellent results from a variety of grays relieved with 
gold. In one case a paper was chosen of a decidedly 
light gray of a really beautiful design, but it had ra- 
thera cold appearance, as, indeed, that color always has 
in decoration, unless very carefully treated. The wood- 
work was painted in grays of three different tints, the 
stiles and rails being light gray, the panels Jighter and 
the mouldings the darkest. The whole of the work 
was finished with a flatting coat of paint mixed with- 
out oil, to give a perfectly flat, dead surface, and a very 
small member of the moulding was run in with leaf 
gold. The decoration of the ceiling was carried out in 
three grays, to accord with the other portion of the 
decoration, the result being exceedingly satisfactory. 
The decoration of this room was quite inexpensive, and 
might be followed with advantage. The flatting has a 
very good appearance, and is, moreover, useful in hid- 
ing any inequalities in the woodwork. 

The use of gold-leaf as an article of decoration must 
be very carefully limited. A free use of gold will make 
the best room look gaudy and glaring. Some decora- 
tors object toits use altogether; and although they un- 
doubtedly err on the right side, its use need not be 
absolutely forbidden. It may be taken as a general 
rule that its use should be strictly limited to throwing 
into relief some feature of the decoration, but it must 
never be used in such a manner that the force of the 
decoration depends upon it. As illustrating the pro- 
per use of gold, a case may be referred to in which a 
room having a frieze and heavy cornice was decorated 
in good taste, but in somewhat insipid colors. The ad- 
dition of a very thin line of the bright brick red some- 
times called ‘‘ Pompeiian red” on a member of the 
frieze immediately above the line of paper entirely 
altered the appearance of the room, and considerably 
improved the effect. The use of gold should be the 











same as the bright red in this ease, used very sparingly 
and with the one and decided object of emphasizing 
the decoration. 

The ceilings of the rooms of our ordinary houses are 
neglected in a conspicuous manner, generally being 
little more than a white blank expanse, with a cornice 
or perhaps frieze of more or less tasteful design. A 
ceiling lends itself very readily to the purposes of taste- 
ful decoration, and should never be neglected. There 
are many methods of decorating it, among which that 
of picking out the cornice and stenciling on a border 
in one or more colors, to accord with the decoration of 
the remainder of the room, is one of the most simple 
and effective. In whitening ceilings the custom is, as a 
rule, to mixa small quantity of blue with the calecimine 
to increase the apparent whiteness. Where a color is 
used for the decoration throughout a room in varying 
tints, the color of the caleimine should be just broken 
by the addition of a small quantity of the same color, 
and the effect will be to bring the’ ceiling, as it were, 
within the system of decoration, and to considerably 
heighten the good appearance. igsanh 

DRAWINGS AND CONTRIBUTIONS. 

To those of our readers who have a mind to employ 
their leisure time in writing articles for this paper, we 
would say, the editor will be glad to receive their con- 
tributions, and will publish such as are approved. 

Articles on practical subjects, aimed to interest and 
instruct every class of artificers connected with build- 
ing, are especially desired; and for such articles 
special arrangements will be made. 

Architects and builders who have desirable plans of 
buildings, which they wish to see illustrated in our 
columns, are invited to send them in. For colored 
plates, we need copy colored up as intended. For 
ordinary illustration, the drawings should be executed 
in black lines. We aim to give prominent credit to 
the authors of new designs. Those whose drawings 
have been issued have derived therefrom much benefit, 
owing to the very wide publicity thus given to their 
names and work specimens. It should not be forgot- 
ten our Building Edition now has, by far, the largest 
circulation of any architectural periodical in the world. 

——_ 7+ 0 0-@.@ ——_ 
OUR FIRST VOLUME. 

The first volume of our ARCHITECTS AND BUILDERS 
EDITION is now ready for delivery, bound in handsome 
paper covers. Price, $1.50. To be had at this office, 
and of book and news dealers throughout the country. 
Those who have not seen a half year’s collection of our 
numbers bound together will be surprised at the wealth 
and variety of contents which the volume presents, as 
well as at the cheapness of the price. 

The volume contains all the numbers of the work 
from its commencement up to and including June, 
1886. It embraces sixteen splendid plates in colors, 
representing the perspective elevations and plans of 
various dwellings, all having attractive features ; eight 
large double sheets of details of construction of the 
same structures; nearly one hundred additional en- 
gravings of architectural subjects, public works, build- 
ings, dwelling houses, cottages, etc., with plans; and 
upward of three hundred other engravings, mostly of 
superior character, illustrative of works and subjects 
interesting to architects and builders. Including all 
the separate diagrams and engravings of construction 
details, the volume presents not far from one thousand 
illustrations: The reading matter covers a large vari- 
ety of useful and excellent subjects, interesting to every 
one. No architect, builder, contractor, engineer, or 
householder can afford to be without this splendid 
work. It is beautifully printed, and is by far the 
cheapest architectural volume ever presented to the 
public. 


it 8 
Coloring Billiard Balls, 


M. Guyot (Repertoire de Pharm.) says he was asked 
to redden a billiard ball, the color of which had been 
worn away in use. He had nothing but fuchsine at 
hand, and he tried to redden the ball by macerating it 
in an aleoholic solution of that coloring matter. This, 
however, did not answer at all; the color wiped off 
completely. After a few experiments, he found the 
following plan answer perfectly : To pass the ball rap- 
idly through a bath of nitric acid, then wash it in 
plenty of water, and, finally, dip it into an aleoholie 
solution of fuchsine. The color is fixed instantaneously ; 
the ball is washed, and polished with a piece of flan- 


nel. ; 
(3+ _————_ 


Rustic Structures, 


Ornamental summer houses, rustic fences, rustic¢ 
bridges, settees, chairs, vases, etc., add an attractive 
feature to the landscape of a country place. Mr. John 
Wheeler, of Orange, N. J. (see advt. another page), has 
erected a large number of ornamental structures of a 
varied kind in Llewellyn Park and on the premises of 
other residents of Orange and vicinity. These varied 
rustic structures, scattered here and there through the 
park and on lawns, are the admiration of strangers, 
and they add more attraction to a country place than 
their cost to construct. 
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COTTAGE AT BLOCK ISLAND, R. I. 


A seashore cottage again forms the subject of a por- 
tion of our colored sheet this month. The house has 
lately been built by Everett D. Barlow, Esq., on the 
south coast of Block Island, R. I., at a cost of $3,200. 

The drawings show a well arranged plan, with the 
usual features of seashore houses in the large piazza 
and the hall and parlor, forming together one large 
reception apartment. The elevation, with its octa- 
gonal tower, is well and attractively designed, and the 
cheerful coiors used for the finish are well chosen. The 
body of the house is an olive green, relieved by 
maroon and “old gold” trimmings. The front door is 
of solid cherry, and the small panes in the upper part 
of the windows and front door are filled in with col- 
ored cathedral glass, adding considerably to the ap- 
pearance of the house. 

The interior woodwork is planed smooth and sand- 
papered, and finished with two coats of shellac. The 
hall is stained cherry color, and is rubbed down to a 
dead face. 

Mr. Charles E Miller, a rising young architect, of 
149 Broadway, New York, is the author of the design. 





SPECIFICATION OF THE WORK AND MATERIALS TO BE 
EMPLOYED IN ERECTING A COTTAGE AT BLOCK 
ISLAND, R. I., FOR EVERETT D. BARLOW, ESQ. 


GENERAL CONDITIONS. 


The contractor is to give his personal superintend- 
ence to the work, and to furnish all transportation, 
labor, material, apparatus, scaffolding, and utensils 
needful for performing the work in the best manner, 
according to the true intent and meaning of the 
drawings and specifications, which are intended to be 
co-operative. and when anything is shown on plans and 
not mentioned in specification, or vice versa, the same 
is to be furnished as though it were both shown and 
specified. This, specification and the drawings an- 
nexed are intended to include everything requisite 
and necessary to the proper and entire furnishing of 
carpenter’s, mason’s, plumber’s, and painter’s work, 
and the same shall be furnished, notwithstanding 
every item necessarily involved in the above works is 
not particularly mentioned. 

All work, when finished, to be delivered in a per- 
fect and undamaged state, without exception. 

Except where otherwise specified, all materials to be 
of the best of their respective kinds, and all labor to be 
done in the best workmanlike manner, to the full sat- 
isfaction of the owner. Should the contractor intro- 
duce at any time materials different from the sort and 
quality herein described, the same shall be removed 
and made good at the contractor's expense. 

The contractor will be held responsible for all por- 
tions of work let to him. The contractor shall make 
no alterations of the drawings or specifications, but 
should any error or inconsistency appear in these, it 
shall be the duty of the contractor to duly notify the 
architect, who will make proper adjustment. The 


-eontractor is to give to the proper authorities all 


requisite notices relating to the work in his charge, 
obtain official permits and licenses for temporary ob- 
structions and pay all proper fees for the same, and is 
to be solely answerable for all damage to neighboring 
premises, or to the person or property of the public, 
by himself or his men, or through any operatives 
under his charge, whether in contract or extra work. 
The contractor is to protect his work from frost until 
the building is finished, and on completion of building 
to cart away all rubbish and leave the whole broom 
clear. All drawings as instruments of service are the 
property of the architect, and shall be returned to him 
on completion of the work. 
CARPENTER. 

Scantling.—Sill, 6in.x6in., halved and pinned at 
angles; plates, 4in.<4in.; posts, 4in.x6in.; girts, 
4in. X4in.; braces, 2in. X4in.; studding, of spruce, 2in. x 
4in. All studding will be planed on four sides. 

Partition caps, 3in. x4in., planed on three sides. 

“ soles, 2in.X4in., ‘ hil stl S 

First floor beams, 2in. x 10in.—2"0in. an centers. 

Second floor bearps, 2in. X8in. Bi ens ‘* (planed). 

Attie be “ ac «et ve 

All beams under partitions to be doubled and 
spiked. The headers over main stairs will consist of 
three spiked together ; trimmers will be the same. 

Rafters, 2in. X8in.—2‘0in. on centers (to be cut on 
ends). 

Hip rafters, 2in. x8in. 

Valley, 3in. x10in. 


Veranda. 
Girders, 4in. x 8in. 


Floor beams, 2in. X6in.—2‘0in. on centers. 

Rafters, 2in. x6in.—2‘0in. on centers (planed and cut 
on ends). 

Plate, 4in.x8in. (planed). 

Posts, 4in.x5in. (chamfered and planed). 

Brackets, 4in. x5in. (chamfered and planed). 

Veranda posts of clear white pine; all other timber 


of spruce. 
_ Veranda roof timber will be exposed and dressed. 
Framing.—The house to be framed and braced in a 











naniaet and substantial manner, and to be perfectly 
plumb and true; all beams will be spiked together 
where practicable, so as to form ties across building ; 
all framing of beams to be fitted with tenon and tusk. 
Roof to be strongly framed and tied. 

Guiters.—To be of galvanized iron and to pitch to 
leaders. Leaders will be 3in. in diameter, and placed 
where directed by owner, so as to throw water into 
cistern. ’ 

Gable and Finish.—Gable and dormer as shown; 
shingles in gable to be of redwood, oiled with three 
coats of oil. Shingles on dormer to be of sawed pine. 

Roofing.—Cover all roofs with sawed pino shingles, 
three (3) shingles to the lap, to be nailed on shingle 
laths about 7in. on centers; all valleys to be flashed 
with tin, which will be well run up under shingles ; 
flash chimney and dormer and around tower. Roof 
of veranda to consist of pine boards, planed on one 
side. Over this nail shingles. Flash around junction 
of roof with wall of house. Balcony floor to be 
calked with oakum and tar. 

Wall.—The wall studs to be covered with good 
%in. pine boards, nailed vertically, with bead in 
center and on end, to be tongued and grooved, and 
firmly nailed with galvanized iron nails. Planed on 
both sides, fit between the partitions the same stuff, 
which will have a small bead nailed on, so as to keep 
panels in place. 

Size of boards, not more than 5in. wide. 

Base.—Form base of 114in. thick pine. 

Casings.—To be lin. thick and 5in. in width. 

Piazza.—Construct veranda as shown. Balusters, 
11gin. x1%4in., top; rail, 3in. x38in.; bottom, 2in. xin. 
Floor to project, and rounded, tongued and grooved 
pine, %in. by not more than 5in. wide. 

Outside steps, %in. thick; riser, 1!4in. thick. 
Tread rounded and returned on sides, all supported 
by 2X10in. strings. 

Flooring.—First and second floors of good yellow 
pine, tongued and grooved, and not more than din. 
wide and %in. thick; third floor of white pine, 5in. 
wide. 

Partitions.—Set all partitions with 2in. x4in. studs, 
planed on all sides, as previously described. 

Interior Finish. 

Stock.—All the stock for inside finish is to be best 
quality, well seasoned, smoothed and sandpapered, 
and, unless otherwise specified, of white pine. Hard- 
wood saddles for all doors and hearths. 

Architraves.—All doors and windows to have a lin. x 
din. plain architrave, with moulding and bead on 
edge. 

No splicing allowed. 

Doors.—Front door to be 2in. thick, of design shown 
on elevations; all other doors will be 114in. thick, four 
paneled, and unless otherwise shown will be 2ft. 6in. x 
7ft. 

Door Frames.—All door frames to have 14gin. thick 
jambs, with stops nailed on. 

Window Frames.—All windows, unless otherwise 
shown, to have box frames, with pockets; sills, 1?4in. 
thick, plowed to receive stool, and to pitch lin. 

All sashes to be 15éin. thick, with lights as shown, 
and to have moulded sash bars. Allto bedouble hung, 
with best steel axle pulleys (which carpenter will fur- 
nish), hemp sash cord, and iron weights (which car- 
penter will furnish). Cellar windows, 1%in. thick ; 
plank frame sash, hinged at top, and have three lights. 
(Sill to be rebated for blinds.) 

Sink and Basin.—Make a strong basin to support 
sink and drips. Drips of yellow pine grooved so as to 
drain water to sink. Frame covered with white pine 
tongued and grooved sheathing boards; door under 
sink and drip. Basin on second floor to have a yellow 
pine board with hole in center for basin. 

Closets.—Fit all closets, except as otherwise specified, 
with one shelf and cleat under for hooks. Pantry, 
kitchen, and dining-room closets to have six (6) shelves 
strongly supported. 

Blinds.—Provide and hang to all windows on first 
and second floors first quality lin. outside blinds, di- 
vided and hinged so as to fold back neatly; all to have 


rolling slats. 
Hardware. 


Owner will furnish hardware, and carpenter will put 


the same up. 
Stairs. 


Main Stairs.—Open string, 2in.x12in., string bead- 
ed ; treads, 14in. thick; risers, %in. thick ; all to be 
clear seasoned stuff; pine nosing carried around side 
of string. Newels, 5in. <5in., turned. Balusters, 1}gin. 
<4in., turned. Rail, 3in.x4in. All of cherry. 

Cellar and Attic Stairs.—To have lin. pine treads 
with 2in. X10in. string. Attic will be same, except that 
on the under side of treads will be sheathed with pine 
nailed to treads. 

PAINTING. 

Redwood shingles to be oiled with three coats of lin- 
seed oil. Pine shingles painted as below described. 
Paint all exterior work with two coats of best white 
lead and linseed oil, in colors as directed. Painter will 
calculate to paint corner to imitate corner-board. 
Rail balusters and newels to be filled, and to have 











three coats of hard oil rubbed to a dead finish. All in- 
terior woodwork to receive two coats of shellac or 
Wheeler’s hard finish. 

Glazing. 

All glass will be double thick American of number 
of lights shown, all to be well puttied and tacked, tho- 
roughly cleaned and left whole and perfect, all small 
lights and thin covered attic window to be cathedral 
glass. 

MASON’S WORK. 

Excavation.—Exeavate for all cellar wall, piers, ete., 
as shown, also, for cesspool and cistern; dump the 
earth from excavations where directed, and leave the 
premises clear, after building is finished. 

Cement, Lime, and Sand.—All lime used in the ma- 
son’s work to be extra No. 1 Rockland lime cement, of 
best quality; Rosendale of approved brand ; sand to be 
clean and sharp ; all to be used in proper proportions. 

Foundations.—Furnish all materials (except stone), 
and build walls, unless otherwise shown, Ift. 6in. thick, 
of stone laid in lime and cement mortar in equal pro- 
portions, and clean, sharp sand in proper proportions, 
the whole to be well bonded and trowel-jointed inside 
and out. 

Bluestone.—Furnish and set hearths of sizes shown 
of rubbed bluestone. -Lintel of kitchen fireplace to be 
the full size of breast, 6in. x8in. thick, rubbed. Cap of 
chimney of size shown, quarry axed, 3in. thick, 

Brickwork.—Brickwork of chimney to be selected 
brick on exposed portions in each room and outside, 
laid in red lime and cement mortar. Flues, 8in. <8in., 
and worked smooth. Set a 5-inch thimble in each 
room on second floor, 2ft. 6in. above floor. 

Trimmer Arches.—Turn 4-inch trimmer arches to 
fireplace openings, and level off bed with cement on 
line with hearth. 

Cesspool.—Build circular cesspool where directed, of 
stone, 6 feet in diameter and 8 feet deep, draw in top 
and leave manhole, covered in with large stone. 

Cistern.—Build circular cistern where directed of 
stone ; size, 6 feet diameter and 7 feet high ; wall to be 
made perfectly tight with cement. 

Drain.—Vitrified pipe, etc., will be furnished by 
owner. Mason will leave hole in the foundation for 
pipes, where directed. Dig trenches where directed by 
carpenter, and fill in with stone for a foundation for all 
outside steps. 

Tiles.—Mason will set terra cotta tiles, which will be 
furnished by owner. To be set in crest of parlor fire- 
place. 

PLUMBER. 

Galvanized iron leading from tank to the basin and 
sink will be % in. diameter, joints well put together. 

Tron Pipe.—There will be a 114 in. galvanized iron pipe 
to drain basin on second floor to the waste pipe of sink; 
also 114 in. galvanized iron pipe leading from pump 
to tank. There will be a1in. galvanized iron pipe for 
overflow of tank to empty into sink; also a 2 in. east 
iron pipe and trap to waste sink into drain. This pipe 
to have a branch to receive pipe from basin, which will 
be connected into the hub of C. I. pipe. All connec- 
tions of iron pipe will be with molten lead and oakum. 
All galvanized iron pipe to be connected with tenons, 
so as not to leak. 

Pump.—Pump. wil be furnished by owner, but 
plumber to make all connections for tank. There will 
be two lever cocks, one for spring and one for cistern 
water. 

Basin.—Plumber to furnish and set to wooden slab a 
10 in. imitation marble basin; these to be supplied 
through a % in. bulb cock, placed high enough to get 
a good-sized pitcher under. And waste through a brass 
socket plug (with chain), connected with the galvanized 
iron waste pipe. 

Sink.—Sink to be furnished by plumber, of the fol- 
lowing size: 30 in. X 16 in. x 6 in., plain cast iron with 
iron back, supplied with a % in. brass bulb cock, con- 
nected with pipe from tank and wasted through a 2 in. 
east iron waste pipe, with an § trap to connect with 
main drain. 

Tank.—Plumber to supply a tank of the following 
size: 3 ft. x 4ft. x 3ft., lined with tinned and plan- 
ished copper, to be made of pine 2 in. thick, so as to be 
dovetailed, and the whole to be strongly put together. 
Tank to have lid with holes bored in it, anda fine brass 
sieve under, so as to keep vermin out and afford some 
ventilation. Make all connections, as previously de- 


scribed. 
ee 


A SUBURBAN RESIDENCE.) 
H. 8. RAPELYE, ARCHITECT, MOUNT VERNON, N. Y. 

The accommodations of this handsome residence are 
complete—all that one could wish in a well-appointed 
house. The perspective in colors and elevations on 
extra sheet, which are given, sufficiently show the con- 
struction of the exterior. Mr. H.S Rapelye, architect, 
of Mount Vernon, Westchester Co., New York, is the 
author of the design. The cost of the structure, it is 
calculated, will be $7,000. 

Size of structure: Front, 32 ft.; side, 52 ft., including 
extension. Height of stories: Cellar, 7 ft.; first story, 
10 ft.; second story, 9 ft. The floor plans show the size 
of rooms. Materials: Foundation, brick and stone; 
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reception room, bow window, local stone; first story, 
clapboards ; second story, shingles; gables, scalloped 
shingles ; roof, slate. Cellar under the whole house. 
Three good bed rooms in the attic, and a laundry in 
the extension. A handsome gabled porch kept well 
up from the ground line and the gable baleony forms 
a very new and worthy feature. The parlor windows 
open on veranda, are large, and extend to the floor. 

Looking at the interior of the house, it will be seen 
that the arrangement of the rooms and general plan- 
ning have been well considered. The large hall and 
the staircase shown on the plan will form a striking 
and important feature of the interior, and the rooms 
are all of a conveniently large size; with the sliding 
doors to the hall thrown open, the floor is practically 
one large room. 

In the second story are four chambers, the front one 
having an angle fireplace and mantel, and a large 
corner bay window. 

The chambers and the hall are heated from the fur- 
nace by registers. A spacious bath room in the rear 
contains bath, water closet, and a marble wash bowl, 
and is also heated by a register in the floor. All the 
rooms on the second floor are provided with ample 
closets, and the stairs to attic and down to kitchen are 
well planned. The exterior and interior details shown 
in the illustrations are of attractive design, and will 
form an example of the general finish. 

The interior trimmings are whitewood ; stairs, oak ; 
mantels, oak and cherry ; hearths and facing, Minton 
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each board, nor to use set nails, which effects a consid- 
erable saving of time, besides which, the spacing on 
different corners will insure the boards being all on a 
perfect level, and the method will therefore have the 
further advantage of producing more accurate work. 
A second method of a somewhat similar kind may 
be used in fixing doors and blinds. Take a rod, and 
holding it against the edge of a door, mark off upon it 
where the hinges are to go, top and bottom. Then 
drive in the rod sharp pointed brads or nails at the 
marks, and it will then form an accurate gauge for all 
doors of the same size. Place it against the door with 
the top end even with top of door, give ita tap with 
the hand, and the exact position of hinges is marked, 
and the depth and distance back may then be gauged 
and chiseled out as usual. Instead of setting up the 
door to mark the position of the hinges on the door 
jamb, the rod is used for the purpose in the same way 
as before, only that a nail is driven in the top and 
allowed to project just sufficiently to allow for play of 
the door. By this method I have been able to hang 


10 to 12 pairs of outside blinds, with mortise hinges, in- 


a day. L. E. THORNTON. 


Berwick, La. 
oa +805 
AN OLD PIONEER BRIDGE. 


When coming to Chillicothe, Ohio, on the Columbus 
pike, while still a mile or so north of the city, the 
traveler catches sight of what appears to be a huge, 
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tile ; plain bronze hardware on first floor, black porce- 
lain and bronze on second story; F. T. Davis’ auto- 
matic sash fasteners to each window. 

In a fine open site, well planted with trees, this 
design, with its irregular, picturesque plan, will appear 
to advantage, because the whole aspect of its sur- 
roundings will be likely to suggest the idea of precision 
and accuracy, and the artistic eye can hardly fail to 
perceive the propriety, under such circumstances, of a 
well-defined, self contained composition. 

4+ 0+ ________ 
Fixing Weatherboarding and Doors, 

The following method of weatherboarding is not 
. generally known, and is a great saving of time on the 
usual method of gauging with compass and using set 
nails every few feet. When the frames are set ready for 
weatherboarding, take a rod, and, having measured 
upon it the full height from the starting of weather- 
boarding to the top of window or door fraines, space it 
off in proper distances for the weatherboarding to show 
to the weather. ‘Then take another rod and get the 
distances between each opening, marking the same 
upon it. Count the number of pieces required for each 
space and proceed to cut the required lengths, squar- 
ing the left hand end. By these means every piece of 
board may be cut with as little waste as possible. 
Now pick up a piece (standing at the right hand end), 
put the left hand end, which is squared, against the 
casing or corner board, put the weatherboarding hook 
over the board and against the casing at the right 
hand end, and mark it accurately ; take down and 
saw and then put it up in its place, when it will fit 
sufficiently tight to hold without nailing. After a 
liitle practice of this method the block plane need not 
be used at all, and one can place six or seven boards 
in pcsition before picking up the hammer to nail 
them. The frames and corner boards being all regu- 
larly and properly spaced, it is not necessary to gauge 





AN OLD PIONEER BRIDGE. 


weather-worn barn directly ahead; but on coming 
nearer, it changes to a covered bridge, spanning the 
Scioto River, just on the outskirts of the city. 

This is one of the pioneer bridges west of the 
Alleghenies, having been built in 1817, and is now near- 
ly 70 years old. 

During this time it has sustained less repairs than 
is usually the case with wooden bridges, and, with the 
exception of the bents under the north span, is in 
nearly the same shape as when erected. 

It was built as a toll bridge by a company of the 
then citizens of Chillicothe, but few, if any, of whom 
live to see the structure replaced. 

After being used for some time as a toll bridge, it 
passed into the hands of the Columbus & Chillicothe 
Toll Pike Co., and last winter was, with the pikes of 
the county, bought by the county commissioners, who 
will replace it with an iron bridge the coming month. 

As near as can be learned, the building was superin- 
tended by a man named Fox, who is said to have built 
the first bridge over the Schuylkill, in Pennsylvania. 

The bridge is of three spans of about one hundred 
and fifty feet each, making a total length of 450 feet. 

It spans the river from north to south bank. 

The two south spans are built on the same plan as the 
half span shown in elevation, while the north span is 
a trussed arch, stiffened by a trussed span bolted to it. 

The bridge is double roadway, and each span is 
formed of three trusses, with cross bracing, most of 
which is supported by brackets. 

The arches are made of ten layers of oak, 10 x 2 
inches, which are spiked together break joint, and 
bolted through every five feet. 

The verticals are 10 x 10, and chord or tie beam 
10 X 24inches. Though having done duty for nearly 
three-quarters of a century, the timber in the arch 
seems sound, while the chord is nearly rotted in two 
in many places from dry rot. 





The suspending rods are of 114 inch square forged 
iron, with heads forged on, but keyed at bottom in- 
stead of threads and nut. 

Most of the timber joints are mortise and tenon, 
being strapped with iron, which is spiked to the 
timber, there being very few bolts in the bridge. 

The timber for the bridge was hewn from the sur- 
rounding forest and whip-sawed into shape. 

The iron for the suspending rods and straps was 
forged, so an old resident informed me, by the Juniata 
Iron Works, of Pittsburg, and carried to destination 
by pack horses and wagons. The bridge is covered by 
housing, which extends the entire length and gives it 
its barn-like appearance. 

The substructure, piers, and abutments are of sand- 
stone, smooth dressed rubble work, and are made 
with very little or no batter. 

They all seem to have stood the washings of the 
treacherous Scioto, except the south pier, which is in 
bad condition near the base. 

While many places can boast of old and curious 
structures and feats of engineering, I think Chillicothe, 
the old capital,and one of the oldest towns in Ohio, ean 
boast of one which, while being somewhat of a curi- 
osity, deserves mention as showing the thorough and 
painstaking manner in which the fathers of engineer- 
ing in this country performed their work. 

The bridge during the past few months has been 
lighted by Brush electric are lamps; and here, on the 
banks of the famed Scioto, the old bridge and the elec- 























tric light have joined the hands of the early work of 
the nineteenth century with the modern triumphs of 
science and invention. 
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Lumber Estimates, 


The time occupied in figuring out estimates for lum- 
ber is very great, and the checking of the items on the 
statements is so long a process as to often necessitate 
theemployment of a special clerk for that duty in firms 
dealing largely with the lumberman. Mr. Frank W. 
Thaxter, of Diana, Dak., has just copyrighted a form 
of statement and estimate which will prove of very 
great value to builders, contractors, and lumbermen. 
The number of feet in board and other standard 
measures, in lumber of various scantlings, is printed 
upon the form, with blank columns on the right for 
cost and totals, which can be filled out in a very short 
time, with the printed figures as guides. Spaces below 
on the form are provided for cull boards, fencing, 
mouldings, and various other items of the timber 
merchant, and add much to the completeness of the 
form, which will doubtless be quite extensively used 
when it becomes well known. 


ot 1 Oo 
Natural Gas in the Blast Furnace, 


Reports from Pittsburg state that an experiment was 
recently tried at the Isabella furnaces as a preliminary 
movement toward introducing natural gas into blast 
furnaces. One per cent of the supply of coke was cut 
off, and the ore and limestone immediately showed 
signs of chilling. Coke serves not only the purpose of 
furnishing heat in a blast furnace, but by reason of its 
great strength it supports and keeps loose the other in- 
gredients, so that the blast has free action. Experi- 
menters fear natural gas can never be used in the 
place of coke, 
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REMOVAL OF A CHURCH, 

At Wallsend, Grey Valley, New Zealand, the church 
known as St. Saviour’s, which was erected in 1878, was 
lately removed from the crest of the hill upon which 
it stood to a more convenient position, near to the 
main road, as indicated by dotted lines on the accom- 
panying sketch. The building is 42 feet long by 
23 feet wide. A track about 220 feet long was 
made by forming the slope of one uniform inclination 
of about 30 degrees with the horizon. Four skids, 44 
ft. long, 9in. X 10in., were bolted longitudinally to the 
sleeper joists. Before lifting the building off the piles 
the interior was well braced, the porch was removed, 
and the windows taken out. It was then lifted off the 





from the jointed sections by unhooking the connection 
from the hooks and allowing the same to drop, and by 
means of the joint the same may be folded into a com- 
pact space for convenience in storing and shipping. 

The brackets may be removed and folded into a com- 
pact space for convenience in storing and shipping. 

0 
A Railway Along Niagara Falls, 

Travelers at Niagara Falls will recall the difficulties 
in the way of visiting the points of picturesque interest 
along the rapids below the Falls, terminating at the 
whirlpool, about 21g miles distant. The river rushes 
between precipitous bluffs about 200 feet in height, and 
access to these places is obtained by descending at 

various points by means of elevators or stair- 


Mea? ways. The rivalry of those controlling these 

ol Miardnls various descents has added to the physical 

pn rs Copyeih cath carn difficulties in the matter, and there is no good 
q Peers ne ~ “eee Hare] footpath along the river at this part. A rail- 
Finder Coen th Colt: oe! rads Weems, road has been chartered to be built along the 
yn i - Ee ‘ fe ae Sey base of the bluff on the eastern side and near 





REMOVAL OF A CHURCH. 


piles and brought down by five men, with the aid of 
two 20-ton hydraulic jacks and other tackle. The cal- 
culated weight, including the new work in lengthen- 
ing the walls 2 feet 6 inches, was 18144 tons. The addi- 
tional height of walling was erected on the new site, 
and the church placed upon this. It was thought that 
the increased height might necessitate buttresses, and 
the following calculations to ascertain the stability 
under wind pressure were made by the architect. The 
pressure of wind on one side at 50 pounds per square 
foot=54,000 pounds in round numbers. The center of 
gravity being 7:5 feet from the floor, the moment of 
pressure tending to overthrow the building = 
75 X 54,000=405,000 pounds. Weight required to pre- 
vent overturning should = 4 base xX weight = mo- 
ment of pressure. This gave 11°5 feet x 35°217 pounds, 
the latter quantity being equal to 15:7 tons against 
18°5 tons, showing 2'8 tons of dead weight to prevent 
overturning. The building was relined after removal, 
and the total cost was $672. Mr. G. W. Fraser did the 
work, under the superintendence of Mr. E. Pentelow, 
the architect. 
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NEW SCAFFOLD BRACKET, 
' By William H. Hughes, of Washington Mills, N. Y. 
—Each bracket is formed of two pieces jointed or 
hinged together, as shown, with the upper sections of 
the bracket provided with hook or angle bends for 
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SCAFFOLD BRACKET. 


engaging the peak of the roof or any other suitable 
support for securing the same to the building. On the 
opposite side of the hook or bend, and in near prox- 
imity thereto, I provide one or more projecting hooks 
on each section of the bracket for engaging the con- 
necting coupling, which is attached to the extremes of 
the jointed sections, whereby said sections may be 
moved to the desired angle and retained by the connec- 
tion being hooked over the hooks, ready for receiving 
the floor of the scaffolding, which may be discharged 


to the river, so as to afford passengers a con- 
tinuous view of the rapids and of the whirlpool. 
There is a slope of detritus which will serve as 
a foundation for the construction of a railway 
as near to the water as safety will permit. The 
gauge of the road will be either 30-inch or 42- 
inch, and the ears arranged with seats facing 
the river, and the alignment of the road ar- 
ranged with the purpose of affording as nearly 
a continuous view of the wild and romantic 
scenery as possible ; there will be no tunnels, 
and only one open cutting, which will not extend over 
100 feet. It is seriously contemplated to use electricity 
furnished by the Falls as a motive power; but if no 
practicable plan for an electric railway be found, then 
a cable railway will be used, the power in this case 
being also derived from the Falls. 


Oo 
A CONVENIENT SASH-HOLDER. 


The little device known as Ayer’s patent sash holder, 
which we have shown in our illustrations, will be found 














































































































AYER’S PATENT SASH-HOLDER. 


very convenient for a number of purposes. It is in- 
tended 1o hold a window sash in any desired position, 
and to prevent the disagreeable rattling which is an 
almost invariable accompaniment of windy weather, in 
even the best constructed casements. The small cast- 
iron casing, or shell, is inserted in the sash, two on 
each side. The button or holder is pressed outward 
by the spring against the sides of the frame, and thus 
holds the sash in place by friction, while, at the same 
time, it effectually prevents any rattling. The con- 
struction of the device is very simple and substantial, 
and its durability is stated to much exceed that of the 
sash-weights and cords generally used for this purpose. 
The button is composed ofa compound having a slight 
rubber-like flexibility which gives it an excellent hold 
upon the side of the frame, but does not mar the paint. 
The holder is readily applied by making a small auger 
hole in the side of the sash, and when in place is en- 
tirely out of sight. It is equally applicable to the 
sashesof windows, to sliding blinds, or mosquito net- 
ting frames in either house, car, or carriage. The de- 
vice received the medal of excellence at the American 
Institute Fair in 1885. 

Another convenient little device is shown in Fig. 3. 
It is Ayer’s Novelty Sash-Holder and 
Anti-Rattler, which is intended for 
pretty much the same purposes as the 
larger holder, except that its extreme 
simplicity and small size make it avail- 
able for a number of additional uses. 
It is simply a button of the same rubber-like ma- 
terial, and mounted loosely on the end of a screw. 
When used on a window, it is attached to the side 
of the frame with the edge of the button pressing 
against thesash. It thus prevents all rattling, and by 
pressing the sash back against the frame it also per- 
forms in a measure the service of a weather strip. The 
device may also be used to advantage on the back of 
chairs or other furniture, to prevent marring the wall, 
on door stops, and elsewhere. 

Both of these holders are manufactured by the 
Ayer’s Patent Sash-Holder Company, corner of Broad- 
way and Chambers Street, New York. 





Fig. 3. 











THE “PERFECTION” WEATHER STRIP. 

This engraving represents an automatic weather 
strip, intended to prevent the entrance of currents of 
cold air under the outside doors of dwellings, and also 
to prevent the rain from driving up during the violent 
storms of summer. It is known as the ‘‘ Perfection” 
Weather Strip, and is manufactured by the Richmond 
Weather Strip Co., Richmond, Ind. The device is ar- 
ranged in two sections, so connected that as the door 
is opened the strip is released from its confined position 
against the sill, and is raised high enough to pass freely 
over the sill or the carpet that may be inside the room. 
On shutting the door, the strip is forced down in posi- 
tion by coming into contact with the knob or stud 
shown in the right of the frame, near the floor. ‘lhe 
strip is made in different kinds of wood, thus adapting 























THE “PERFECTION” WEATHER STRIP. 


it for use with all kinds of finish. Among the special 
qualities to which manufacturers direct attention may 
be mentioned that it is constructed without springs, 
triggers, or circular irons, and has a positive action. 
It is counterbalanced in such a way as to produce the 
results above named. A modified form of this device 
is made adapted for use on double doors. Both styles 
are so constructed as to be readily fitted in place by 
carpenters and mechanics in general. The strip is 
adapted to the width of the door by cutting from the 
ends, for which purpose ample surplus wood is always 


allowed. 
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Sheet Metal Construction. 

Architects and builders who deem it necessary to 
keep up with the march of events should give full con- 
sideration tothe growing art of sheet metal construc- 
tion. There is certainly ten times more sheet metal 
used in building now than ten years ago, and its uses 
are only fairly initiated, many new ones being devised 
yearly, prominent among which we mention fire-proof 
corrugated iron arches for ceilings; tastefully painted 
small-sized corrugations for interior decorations of 
public halls, theaters, offices and stores, and also for 
various other uses adapted for particular cases only; 
these in addition to the well known and practically 
tested use of iron for roofing and siding. 

We have the ‘“‘Wire Age;” may there not be a SHEET 
METAL CYCLE? 

Perhaps the greatest single cause of the rapid in- 
crease in these uses of sheet metal has been the ably 
directed energy of the always advancing and thor- 
oughly reliable Cincinnati Corrugating Co., of Cincin- 
nati, Ohio, whose “ literature” we would recommend 
to the perusal of all interested in building. 

—_ or +- 8 
FASTENER FOR WINDOW STOP BEADS. 

This simple cheap, and effective fastener is designed 
to permit of adjusting the stop beads of windows to 
the sash. Fig. 1 is a view of the stop bead, and Fig. 2 
is a cross section of the stop bead and 
casing with the fastener applied. It 
will be seen that the stop bead may 
be adjusted so as to prevent all rat- 
tling or binding of the sash, and so 
as to keep out the cold and dust, 
These fasteners may be applied with 
advantage to sliding door and other 
casings, and to houses already built 
which have windows in which the 















































































































































Fig. 1 


sash either rattles or binds. The sole manufacturer of 
these fasteners is Mr. C. R. Nelson, 108 Liberty Street, 
New York City. 
8 

Marxkinea Ink.—Reimann gives the following recipe 
for a marking ink: 1°1 pts. nitrate of silver, 2°3 pts. 
spirit of ammonia, 2°2 pts. soda, 5 pts. gum arabic, 
02 pt. sapgreen, 2 or 3 pts. distilled water. After 
marking, apply a hot flat-iron until the tracing is per- 
fectly black, 
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THE MINNEAPOLIS LIBRARY. 

We present a perspective elevation of the Public 
Library, Minneapolis, Minn.. a noble structure, mas- 
sive in design and execution. It reflects credit 
upon the architects, Messrs Long and Kees, and 
is a worthy monument to the intelligence and 
enterprise of the citizens of Minneapolis. We are in- 
debted tothe VV. W. Architect for our illustration. 

——_—_____——> +9» —<me 
Criticism of Light American Carriages, 

Carriages usually termed light work are all of Amer- 
ican origin in style, workmanship, and finish ; and the 
builders of this country endeavor to bring their work 
to a finer stage of perfection each season. It is very 
entertaining to the American builder to listen to the 
criticisms of foreigners in relation to light carriages, 
particularly those who first inspect our work, even by 
some whom we should have supposed to be better in- 
formed in their construction. When a buggy is first 
seen on the streets by a foreigner, he at once wonders 
why such a rig does not break down, and it seems to 
him almost an utter impossibility to sustain the weight 
of two men. The Frenchman calls them spiders on 
account of their fragile appearance, while the English- 
man designates them boxes on stilts. 

If foreign builders would examine and study our 
carriages, they would find that it takes much more 
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tomed to iron heavy carriages, it takes him a long | 
time to acquire the knowledge and ability to iron a 
buggy properly. This is also true with the trimmer. 
Now, as to comfort, we design and build our carriages 
for different purposes; if we ride in a buggy, we do| 
not expect the same comfort that we would in a landau 
or coach. Those who buy and ride in huggies know 
for what purpose they are to be used ; and if they did 
not possess all the comfort to be expected, they would 
not purchase the same. Buggies are built for both 
pleasure and business uses; if for pleasure and fast 
driving, it must be very light and strong, and comfort 
is a secondary consideration, as the driver usually sits 
erect in driving, not even using the back cushion. 
The satisfaction derived is in the lightness and elas- 





ticity of the carriage, which enables the covering of 
great distances. The business buggy is built on the 
same principles, but the peculiar feature of the busi- 
ness for which it is to be used is taken into-considera- 
tion. } 

Our phaetons, vehicles carrying but two persons, 
with or without tops, are built very compact, the 
space between the wheels being from five to six inches, 
with one elliptic spring front and either one or two 
back, connected by a perch. The bodies, as made by 
American builders, are as comfortable as a cabriolet or 
victoria ; they ride very easy, and on account of being 























descriptions—for nitrification certainly takes place 
most abundantly near damp ground, rising in a wall 
pari passu with the range of the capillary attractions 
of its materials, and upon the northern or shaded faces 
of the said walls. Not only does this nitrification 
throw off the minuter and less adherent particles of the 
building materials themselves, whether they be stone 
or brick, but it is also able to detach any protecting 
coat which may be put upon them, if the adhesion of 
that coat to the subjacent material should not be of a 
very energetic nature. Let the adhesion, however, be 
ever so energetic, if once the action of nitrification 
should have been established, it must run its course, 
and the amount of evil it is capable of producing will 
simply depend upon the quantity of organic matter 
originally contained in the materials or susceptible of 
being absorbed by them from the atmosphere. The 
secondary limestones which have not been affected by 
plutonic action, the loamy clays, some kinds of pit 
sand, sea sand, and some descriptions of natural 
eeients, are particularly exposed to the danger of 
nitrification in damp positions; and wherever it is 
once established, it is in vain to expect to be able to 
preserve any mural paintings, or even any sculpture of 
a delicate character. It is also to be remarked that 
nitrification will frequently take place in the most 
dangerous manner precisely in those materials whose 
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science to build our light work than it does to build 
the heavier grades. We make our light work with the 
lightest possible dimensions for the intended weight to 
be carried, consequently any imperfections in the 
body or gear will appear at once. The principal 
criticism is in regard to comfort, some even supposing 
we have no other style of vehicle outside of the buggy 
to ridein. Itis, of course, almost incredible that such 
views can exist, but our personal intercourse with 
foreigners proves that they are much less informed as 
to our methods of building than we are with theirs. 
As, for instance, take a buggy or surrey body as we 
make them ; an English or French body-builder could 
not give it the neatness and precision, he not possess- 
ing the necessary judgment and practical knowledge. 
Our body-makers understand how to make perfect 
work with astonishing rapidity. Suppose we take a 
buggy body carrying but one person; the panels are 
but 44 inch seant on top, and only ; full at the bot- 
tom. The bottom sides are only % inch thick by 114 
inches deep when suspended on side bars. The bench 
under the seat is only », inch thick. The seat and 
rails when with sticks are ;% inch, and the sticks 4 
inch wide by #; inch thick. Having but 3¢ inch square 
tenon for the end pillars, bottom tenons, the mortises 


in the seat frame, of course inclined from both sides, - 


fit together as though they had grown that way. This 
is also true with square or turned spindles. The car- 
riage or gear parts. including the axle beds, perches, 
head blocks. and bars, are finished in a very tasty 
manner from the best hickory that can be found. 
With the smith it is the same as with the body- 
maker. When a foreign blacksmith has been accus- 


very elastiz, make it better for the horse; the only 
fault is the compactness, but if the builder made them 
as long as a victoria, they would not be salable. Now, 
as regards the heavy work built for comfort and 
pleasure only, the average American builder can not 
only combine comfort with perfect construction. but 
also display beauty in the outlines and perfection in 
finish. The majority of heavy styles are of English 
and French origin, but the builders of this country 
have so improved their style and finish that they are 
now much superior to those built across the waters.— 
The Carriage Monthly. 


—_——+2 +o 
‘*Saltpetering®? in Stone. 


The actions capable of affecting the stability of the 
composition of ordinary building stones, by reason of 
the new forms of matter they superinduce, may princi- 
pally be considered to be those resulting from the 
absorption of the gases of the atmosphere, and espe- 
cially the extraordinary process known by the name of 
‘ saltpetering,” or more correctly speaking, of nitrifica- 
tion. This process displays itself in the formation of 
minute crystals efflorescing from the interior to the ex- 
terior of the stone, and it leads to the destruction of 
the exposed surfaces of the latter, through the gradual 
removal of the minute particles, in consequence of the 
disintegration produced by an expansive action of the 
erystals in process of formation. It is supposed that 
the organic matter diffused through nearly all stratified 
deposits gives rise to the formation of certain nitrates 
(such as the nitrate of lime or the nitrate of soda) under 
the influence of damp and of air, and of light of certain 





exposed surfaces are covered with coatings impervious 
to the air; and that in houses or buildings of that 
character it is most energetic on the interior faces of 
the walls, or precisely on those which are the least ex- 
posed to the atmosphere. In fact, it is mainly in con- 
sequence of the absorption of moisture by the build- 
ing materials, and of the chemical changes thus pro- 
duced in the organic matter those materials may con- 
tain, that the peculiar form of decay which accompa- 
nies ‘‘ saltpetering ” arises. G. R. BURNELL. 
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A Fast Chinese Torpedo Boat, 


A new torpedo boat for the Chinese Government has 
recently left the wharf of Mr. Schichau, of Elbing, 
under steam for Canton, China. This boat is 144 ft. 
4 in. long, has 16 ft. 5 in. beam, and 7 ft. 614 in. draught. 
It is fitted with triple expansion engines of the 
Schichau type, and capable of indicating 1,500 horse 
power. On the trial trip, run, as in all boats built at 
these works, in the open Baltic, the registered speed 
was 24°23 knots (about 28 miles) for one hour’s duration, 
the boat being fully equipped, and carrying coals for 
1,000 knots on board. The mean speed on a two hours’ 
run under similar conditions was 23°9 knots. On an- 
other run made with completely filled bunkers, coal 
for 3,000 miles, an average speed was maintained dur- 
ing four hours of 22°5 knots. This torpedo boat is 
being steamed via the Suez Canal to China, with a 
crew on board consisting of captain, mate, three 
engineers, four stokers, and six sailors, and special pro- 
visions have been made to make the cabin accommo- 
dation as convenient as possible for the hot climate. 
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A HOME COSTING ABOUT $1,200 

No good mechanic, it matters not how humble his 
calling or lowly his sphere of usefulness, but, if he be 
a true man, aspires toa home of his own, and where he 
may at the close of a hard day’s work take that com- 
fort and rest that comes only to a contented and satis- 
fied mind. And it would indeed be strange, in this 
era of liberal education and advanced ideas, with 
books, lectures, and beautiful art objects within the 
reach of every intellectual mind, however light the 
purse, if he did not aspire to something a little better 
than the conventional every-day house of four walls 
and a pitched roof; if he did not look with pleasure, 
and a laudable desire to emulate his example, on the 
pretty little vine-covered house, with its neat and 
tasty garden, of some neighbor or comrade of no more 
liberal income than his own, and forthwith resolve to 
go and do likewise. 

The plan here offered—a house of seven rooms, three 
down stairs and four chambers above, costing about 


chambers, which otherwise would be close and stifling. 
This house being steady and sober in character should 
be painted in quiet, sober color, viz., the body a soft 
brown color with a yellowish cast. Do not use too 
much white lead, as this will give a chalky look. The 
trimmings, blinds, and doors should be of a darker, 
russet brown. The cornice belt may be a golden 
brown, or even arich, deep yellow, and all roof two 
good coats of red. The first coat may be Brandon 
(this is very cheap and covers well); finish over this 
with asbestos or Indian red; the latter is a little ex- 
pensive, but wears extremely well. The under sur- 
faces of the porch and piazza, if painted creamy yel- 
low (one part medium chrome, two parts white), will 
reflect an agreeable light into the adjoining rooms. 
It is a fact that does not seem to be commonly 
known that this color reflects more light than the 
pure white, and the commonly used ‘‘sky blue” re- 
flects but very little light, and that of a very trying 
quality to the eyes. The appropriation allows for a 


$1,200—was designed to meet such a want, being neat | priming and one good coat of lead and oil color. 


and picturesque, and at the same time 
simple and convenient—advanced in 
ideas, without being ornate or obtru- 
sive. A square house without breaks 
is the most economical of plans, and 
capable of being added to as the in- 
crease of family or income may de- 
mand. Ourplan allows a central hall- 
way of liberal size, with dining-room 
and sitting-room on either side. Back 
of the dining-room we find a liberal 


es 


sized although somewhat irregularly ths oo is 
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shaped kitchen, out of which leads 
the back parlor, cellar stairs, and a 
generous kitchen pantry. We cannot 
be too eareful in the situation and 

arrangement of this part of the house, 

especially when the burden of the 

work falls on the shoulders of the 

housewife. Here she passes the great- - 
er part of her day, attending to the 

cares and comforts of the family; and 
if everything be pleasant, handy, and 
roomy, the routine of family duties 
and cares may become much lighter 
and more agreeable, if not a source of 
real pleasure. 

Up stairs are four good-sized cham- 
bers, each with its attached closet, 
and capable of direct connection with 
the chimneys, which is very desirable, 
both for health and comfort. 
In the upper hallway, room 
has been found for a large 
closet, the usefulness of which 
we need not explain to the 
frugal housewife. If desired, 
the dining-room may also be 
ased for a living room, and 
the room opposite as a family 
chamber or nursery. Both 
rooms can be heated by open 
fireplaces of simple style for 
burning hard coal, or by the 
more commonly used stoves. 
Care has been taken to. pre- 
serve the housewife’s ideal 
luxury —plenty of closet room 
—as the plans will show. 

The estimate calls for 
foundation walls of broken 
stone, laid in cement mortar, 
said walls to be 16 in. thick, 
leaving 2 ft. of neatly pointed 
surface exposed. The chim- 
neys are started with the 
foundation walls, and ar- 
ranged to have four continuous flues to the top. All 
doors are four-paneled mill doors. Outside doors, 134 
in. thick ; inside, 144 in. Side walls and ceilings lathed 
and well plastered ; ‘‘ one coat” work well smoothed 
down ; no finishing coat, but the walls may have one 
good coat of sizing and water-color of any desired tint. 
All woodwork of pine, painted two good coats. Abes- 
tos paint is highly recommended as wearing well and 
having a gloss in itself that will stand washing. 

The lower hall may be of black walnut ; 3 in. octagon 
newel; a 2 by 4 in. moulded hand-rail, and 134 in. 
turned baluster coming within the appropriation. The 
principal framework should be well put together with 
mortise and tenon ; rafters and studding 16 in. on cen- 
ters; studding may be cut in lengths to fit and well 
nailed in place. The floor should be thoroughly dried, 
close laid, and double nailed to each beam with ten- 
penny nails. All sashes are 114 in. thick, and set with 
second quality French glass ; hung with iron weights, 
Good 18 in. pine shingles will do for roof and cornice 
belt to be laid 6in. to the weather. In the cornice 
belt they may be Jaid ‘‘ broken jointed” for prettiness 
of effect. An air space is allowed in top of roof, ven- 
tilating to open air, and protected by lower boards at 
the openings. This will freely ventilate the upper 
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enchanted, and his thoughts elevated, by a drive or 
walk under fine old trees ? 

The enemies of shade for the highways say that it 
keeps the roadbed damp, and prevents drying. That 
is what we need on all sandy roads, and it is incontro- 
vertibly true that damp sand is preferable to dry for 
the pedestrian as well as for the traveler in a convey- 
ance, though clayey spots are made worse by it. Iam 
a champion for shade along the publie roads, and 
would like a continuous line of fine trees on both sides 
of every public road in the country ; if of eatable nuts 
or fruits, so much the better for all concerned, especial- 
ly the poor townsfolk who own no land, and find it 
such a treat to take a ramble in the country ; besides, 
it would be an inducement to keep them from tres- 
passing in the fall after nuts, which is a terrible annoy- 
ance to all land owners near the cities. Let them 
have the fruit ornuts that fall on or hang over the 
roadbeds free, with a penalty for marring, to prevent 
all climbing for nuts, and to require the careful gather- 
ing of other fruit (that requires picking from the tree) 
without injuring the branches; that 
is, that all fruit grown on the public 
roads be public property. 

The rapid destruction of forests is 
stripping our land of its lungs—though 
counterbalanced by cultivated crops 
as inhalers and exhalers—as well as its 
robes of beauty ; soif we can save a 
strip along the highways, it will do 
much toward retaining the beauty 
and health of the country. The mere 
cutting down of timber trees does not 
destroy a forest unless they are conifers 
(cone bearers) ; all other trees quickly 
reproduce themselves by suckers; so 
if the land is not grubbed and cleared, 
the forest will be denser and finer 
than before, in say from 40 to 50 years. 
Chestnuts and locust attain a fine size 
in 10 years. Pines (and I think with- 
out exception the whole pine family) 
are totally killed when their trunks 
are severed near the ground, and can 
only reproduce themselves from seed. 
Second-growth chestnuts (and I sup- 
pose it is also true with others whose 
reproduction is similar) are far supe- 
rior timber, both as to durability and 
straighter grain, than that of the first 














growth ; that is, suckers that spring 





A $1,200 HOME. 


A little care given to the house and grounds, ‘and a 
little money spent on improving or adding to them, as 
it can be spared from year to year, will soon make as 
pretty and comfortable a home for a family of small 
means and tastes as could be desired. It all depends 
on the inmates of such a home whether—like good 
wine—it improves with age; or, on the other hand, 
from carelessness and indifference, it is allowed to run 
to rack, ruin, and weeds, which, we are sorry to say, is 
often the case, as too many homes in country and sub- 
urbs will testify.—Mechanical News. 


SE ok 
How to Make Roads Pleasant, 


The very name of the adjective umbrageous conveys 
to the mind immediately a picture of beauty and 
delight; how natural to associate, in this connection, 
balmy air freighted with the dewy fragrance of sweet- 
scented leaves and blossoms, hum of bees, and the 
music of the countless warblers, as we have them all 
in May and June! These and much more are absent 
from the treeless road. The beauty of a road is in the 
trees that should fringe each side, and the larger they 
are, the greater the adornment. What lover of the 
beauties of nature—or one with human feelings—is not 





from a stump of a first growth are very 
much better than where a 
single trunk rises from a seed. 
Indiscriminate destruction of 
valuable shade trees on the 
public roads should have the 
condemnation of the entire 
country. sare 

One of the necessities of 
the ageis a book with the 
most essential common laws 
briefed, and with all ambig- 
uities and foreign terms 
erased, or, if necessary, re- 
placed by small synonymous 
English words, so that the 
average child of twelve years 
can comprehend them, with 
a chapter or two upon proper 
behavior while either riding 
or walking upon public high- 
ways; true civility to the 
traveling public; how to pass 
vehicles; correct side upon 
which the driver should sit; 
what right the gunner has 
to shoot upon the public 
roads, water, and government property; a plain dis- 
crimination between public and private property, and 
common rights well defined, ete. Such a book should 
be furnished every public school in the land, to be a 
text-book for every day.—Cowniry Gentleman. 

a — ————— 
Slow Combustion. 

Spontaneous combustion is said to be an impossibil- 
ity, but a phenomenon that at one time would be as- 
eribed to that cause has lately been observed in the 
suburbs of Paris. In 1871 a fire occurred in a villa. The 
reparation was carried out under the direction of an 
architect, and the house has since been occupied by the 
same owner. One day he observed that the ceiling of 
the dining room appeared as if some of the plaster was 
about to give way, and, as the bulging increased, he 
called in an architect. He concluded that a beam 
must somehow have given way, and workmen were 
employed to make a more close examination. It was 
then discovered that the wood was almost entirely 
consumed. Some sparks may have remained, and dur- 
ing fifteen years the destruction must have gone on by 
inches, for no other hypothesis was brought forward 
than one of very slow combustion. The circumstance 
is so remarkable as to appear almost incredible. 
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DESIGN FOR COTTAGE, 

To design a neat, cheap, convenient, and roomy cot- 
tage isno easy task. ‘The man who, ten years ago, 
would have been satisfied with a plain square house 
has become educated in architecture, and we see the 
result on all sides in the picturesque homes 
that dot the landscape. 

The illustration given herewith needs but 
little explanation. The hall is wide, and 
extends from the front door to the back 
part of the building. The stairs are located 
in such a position that a back flight is almost 
unnecessary, being convenient to the back 
entry and kitchen. The parlor on the right 
is quite large for a dwelling of this descrip- 
tion, and opens into the hall by wide folding 
doors. The dining room on the left has a 
large china closet, and connects with the 
kitchen through a closet or lobby with two 
doors, thereby shutting off any disagreeable 
or offensive odors from the kitchen. 

The second story has four good sized bed- 
rooms, closets, bath-room, ete. The outside : 
speaks for itself. The upper porch over the ~~~ “* 
front door, covered by the projection of the ‘ 
main roof, is a novel feature, and the gene- 
ral outlines of the roof itself, while quite 
plain and cheaply constructed, give a pleas- 
ing effect to the whole. The house can be 
built complete for about $3,400. 

Culver & Rodgers are the architects, 901 
Walnut St , Philadelphia.—Sanitary News. 

———_—_3 1 2 + oe=_______ 
Tree Growth, 

Hon. R. W. Phipps, Forestry Commis- 
sioner for Ontario, has been, for several 
months, devoting his time to visiting the 
principal fruit-tree nurseries and estates, 
where attention is given to arboriculture for 
timber and fuel. In a recent letter from 
Southern Kansas to the Toronto Globe, he 
writes : 

“One railway board here, knowing that 
the growing of wood, when set about in 
earnest, is neither a slow nor difficult task, 
has established in Kansas the largest artifi- 
cial plantation of forest trees in North 
America. These railway gentlemen them- 
selves gave out the contract for planting 
over a square mile of land with young saplings of the 
eatalpa and ailantus; and their president, observing 
the success of their experiment, and impressed with 
its probable excellent financial results, has had planted 
at his own expense as a speculation as much more. 
These are situated near the little town of Farlington, 
Kan. 

“These plantations, now bare of leaves, stretch far 
over the undulating prairie, in full view of the town. 
The different sections have been planted, it appears, 
respectively two, four, and six years ago. About one- 
fourth is planted with the 
ailantus, the rest with the 
catalpa, and a few, perhaps a 
thousand trees, of white ash. 
Those first planted are now 
about 25 ft. in height, the last 
about 12. Some of the taller 
are 7 in. through the stem. 
The first seedlings were 
brought from Illinois by the 
ear load—the rest grown in 
seed beds here. There are in 
all about three million of 
trees in full growing vigor on 
these plantations, this calcu- 
lation leaving out a few on 
some small portions of poor 

‘land, which are not flourish- 
ing so well, but will be good 
trees in time. 

“All were planted 4 ft. 
apart each way to shade the 
ground, but 8 ft. is the ulti- 
mate intention, which will 
allow three-fourths of the 
trees to be cut out, a thing 
which can well be done when 
they are fit for fence posts, 
say 7 to 9 in. through; or, if 
required, they can stay even 
longer without injuring the 
plantation. When rather 
larger, it is expected the trees 
will make excellent railway 
ties, and at their fuller growth 
of 15 or 20 years they will 
supply very valuable timber for cabinet work and 
house building. 

“Those who have only seen the original forest, with 
its trees growing at haphazard here and there, little 
ones and big, have but a very vague idea of the large 
amount of wood the closely planted groves can spare 
in their process of growth. This process, partly nat- 
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ural, is also, by the art of the planter, rendered partly 


mechanical. Extensive masses of young trees planted 


in this manner are restricted to but one method of ad- 
vancement—the endeavor to throw out masses of leaves 
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DESIGN FOR COTTAGE. 


branches, hidden in shade, rapidly die and fall to the 
ground, and the plantation becomes a multitude of 
long, straight stems, full of life and vigor, but only 
spreading into branch and foliage at the summit. If 
a tree in youth be crooked it straightens itself, if thus 
surrounded, as it advances in height. One acre so 
growing will giveof wood, which is all the better taken, 
quite a number of cords yearly till all the superfluous 
trees are gone. On each acre here there are 2,000 more 
trees planted than will ultimately be allowed to attain 
full growth. There will be left, perhaps, 900,000 to 





ORANGE FLOWER (CHOISYA TERNATA).—From a Photograph. 
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Slowly Combustible Buildings. 

The following circular, issued by the Boston Fire 
Underwriters’ Union, states the requirements of safe 
construction clearly and concisely. Mills, factories, 
stores, warehouses, and other buildings used for similar 
purposes, constructed in accordance with 
the following instructions, will be slowly 
combustible, and will receive the lowest 
rating: Walls to be of brick; of such thick- 
ness as the intended occupancy and building 
laws cf the city may require ; and not exceed 
sixty feet in height from the sidewalk. The 
inner surface to be left plain or plastered 
direct on the brickwork; cornices to be of 
brick ; roof to be flat and of ‘*‘ mill construe- 
tion” (é e., made of heavy timbers and 
S planking, without plastering or sheathing), 

and covered with gravel or metal. No 
+ wooden Mansard or French roofs allowed, 
2 as they are regarded as “lumber yards up 
%% out of reach of water,” furnishing so much 
, additional material for the fire to feed on, 
=F as wellas greatly increasing the risk of fire 
from adjoining property; girders and col- 
umns to be made out of the best Southern 
pine timber. Iron girders and columns not 
allowed ; floors to be made of ‘‘ mill con- 
struction,” consisting of heavy Southern 
pine timbers from five to ten feet apart, 
according to the burden they are expected 
to carry; covered with three-inch tongued 
and grooved plank ; then two layers of as- 
bestos or other heavy floor paper (in stores 
or warehouses an inch of lime mortar can 
be used instead), and then an inch flooring 
above. These floor timbers and floors to be 
left exposed beneath, without plastering or 
sheathing; elevators and stairways to be 
in brick well-holes extending at least two 
feet above the roof and crowned with a sky- 
light having an iron frame and thin glass 
protected with aniron screen. All openings 
on the various floors to be protected with 
standard tin-clad fire doors, or in outside 
towers cut off by standard fire doors ; well- 
holes for light not allowed in this class of 
buildings ; shutters to be placed upon all 
windows and other openings at the rear side 
of the building, when exposed by other 
property, or by another section of the same property 
cut off by division brick walls. To be of standard con- 
struction, and the fastenings so arranged that they can 
be opened from the outside; blind attics and other 
concealed places that cannot be readily reached by fire- 
men, not allowed ; boilers for heating or power to be 
placed in separate buildings or fire-proof rooms, and 
provided with regular boiler chimneys. 
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MEXICAN ORANGE FLOWER, 
This noble shrub, with its wealth of clusters of 
orange-like bloom, yields a 
bountiful supply of flowers 
for cutting. The glossy foli- 
age, of great substance, forms 
a rich setting to the solid 
white petals and pale gold- 
colored anthers. The engrav- 
ing of a handful of flowering 
sprays loosely arranged in a 
glass bowl showsits valueasa 
cut flower, and also the good 
effect of one distinct flower 
arranged simply by itself with 
its own foliage.—The Garden. 
———S- + __- 
Searlet Fever Communicat- 
ed by Clothing. 

Another case showing the 
communicability of conta- 
gious diseases by clothing is 
reported from Bath, Maine, 
where a girl had searlet fever 
at boarding school. After 
recovery she returned home, 
and a trunk containing the 
clothing she wore while sick 
was put away in the garret. 
Six months later, two little 
children were playing in the 
garret, and, opening the 
trunk, took out some of the 
clothing. In a week both 
were taken very ill with the 
disease, and one died. There 
were no other persons ill with 
scarlet fever in the com- 


come to maturity, and as these, as well as being very|munity. The danger of contagion being communi- 
useful timber, are fast growing trees, the profits seem | cated in this manner is particularly great with scarlet 


likely to be very large.” 
——_ oo —_—_—— 


To polish nickel-plated goods after becoming black 
and not worn: Use rouge on a rag with a little oil. 


fever, the virus being present in the scales that peel off 
from every part of the body. For this reason, clothing 
worn during convalescence may be more dangerous 
than that worn during the height of the disease. 
—Annals of Hygiene. 
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A COUNTRY RESIDENCE AND CARRIAGE HOUSE, 

The residence illustrated in the engraving, and known 
as * Hillside,” has lately been erected at Clacton, Es- 
sex County, England, for R. Rees, Esq., from the de- 
signs of Mr. A. Broad, architect, of Croydon. The 
external walls of both the residence and stabling are 
built with a cavity,the face being the best red kiln- 
burnt bricks. A brown stone, known as Monks Park, 
is used for the sills, window and door heads, and 
trimming, the piazza or veranda is constructed in 
pine, and the roofs of both buildings are covered with 
slates of the dark green variety. 

The design, for which we are indebted to the Buwild- 
ing Times, has a neat and substantial appearance in 
elevation, although the plan seems to be open to im- 
provement. The small perspective sketch of the car- 
riage house is very compact and pleasing, and as such 
will probably prove useful and 
suggestive to our readers. 

The cost of building sucha 
residence in this country, un- 
der ordinary circumstances, 
would be about $7,520, this 
sum not to include the car- 
riage house. 








Lavatories. 


In bath tubs, perhaps the 
most important and luxurious 
of our sanitary appliances, 
too great precaution cannot 
be taken to guard against the 
dangers of using those having 
a lining or composed of any 
material that will in any way 
oxidize, exude or absorb con- 
taminating or poisonous sub- 
stances, whether of the vege- 
table, mineral, or aninial king- 
dom. Such materials should 
not be used. 

The extent of the bad effects 
and dangers of bathing in 
tubs of such nature can, in 
the absence of thorough sci- 
entific research and investiga- 
tion, only be a matter of con- | 
jecture, but to the average 
intellect it must be apparent 
that there exist possibilities 
of a most startling nature. 

_It is possible that we have 
never seriously thought of 
this subject before, or given 
it that consideration which 
has been bestowed upon other 

' agencies of death and disease. 
We have attributed to the 
cesspool numerous cases of 
typhoid fever; to the sewer 
and catch-basin, diphtheria 
and other diseases; to the 
lack of ventilation we lay the | 
prevalence of pulmonary ail- 
ments. Against all of these, 
sanitary laws have been pass- 
ed for protection, but the 
skin, with its millions of ducts 
leading into our bodies blood 
and cutaneous diseases which 
baffle the cleverest skill of the 
medical profession, has been 
left to protect itself. 

No law directs us what to 
bathe in, but laws have been 
enacted in some of our com- 
munities providing the man- 
ner of supplying the water 
we drink and in which we 
bathe. These laws provide that direct supplies to 
the water-closet are dangerous, and many other 
wise measures with which the reader is no doubt 
familiar. 

The bath tub, if made of copper, can exude its 
bibasic acetate, commonly known as verdigris, which, 
under the softening influence of hot water, readily 
blends with and impregnates the fluid, to be conducted 
by the feeders of the skin into the body. Lead and 
zine tubs contribute those oxides, which are soluble 
in water, and those who have seen the baneful effects 
of lead poisoning know too well the horrors of that 
disease. 

Our lead works employ men at high pay in the dust- 
ing room, whose stay there means slow death, sooner 
or later, by the absorption of this impalpable powder 
through the skin. 

Now, again, the tubs of copper, tin, lead, zinc, or 
Wood soon become dull, tarnished, or foul, and a film 
spreads over them which can carry germs of animal 
disease which the last afflicted bather has thrown off ; 
and if a body in perfect health, and free from disease 
of a similar nature, be immersed in the warm water of 
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such an infected tub, what must be the result with 
the floodgates of our skin wide open ? 

Disease, especially of an infectious or contagious 
nature, does not come to attack us in the form of 
large, visible, cyclonic bodies from which we can flee 
to a place of security. How infinitesimally small 
must be the particles or germs of disease that are 
wafted on the air or carried in the clothing from the 
sick chamber! An infected rag may bring cholera in 
our midst to destroy thousands. 

What damage can be done by the bath tub—who 
can tell ? 

Clean and scour them! We do, but we cannot keep 
them bright and clean. The housemaid does not and 
cannot clean in the sharp corners ; the brush will not 
reach there always. 

The last bather, we all know, never does and’ never 








Defective Roots, 

Neglect of roofs isa prime cause of decay in dwell- 
ings. A writer in the London Builder declares that 
our roofing, as a rule, is probably ina more primitive 
condition than any part of our buildings. If we com- 
pare the water-tight and durable protection of the 
ancient leaden roofing to the shelter given by either 
tiles or slate, we shall see at once how much of the ab- 
solute water-proof efficiency of the building is sacri- 
ficed to effect a money saving, which, of course, is a 
very considerable item. Neither tiles nor slates are 
laid so as {8 be absolutely water-tight. They lap over 
each other, so that in no part of the roof is there, or 
ought to be, less than two thicknesses of slate, or an 
unbroken thickness of tile. And so long as rain falls 
vertically, or nearly so, it will run from edge to surface 
of tile after tile, or slate after slate, and make its way 
to the gutter without enter- 
ing the roof. But the case is 
altered if we have anything 
of such weather asis frequent 
in more southern latitudes. 
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If a swirling wind accompany 
a heavy rainfall, it will often 
carry a stream of water up 
overa portion of aroof. Snow 
at times makes its way up- 
ward, by the aidof drifting 
4 wind, into tiled roofs. Stuc- 
co, plaster and rough east are 
highly favorable to the reten- 
tion of damp and to the pro- 
gress of decay. Or, again, 
they may admit of a gentle 
7 percolation of water between 
the wall and its jacket, which 
has the same effect. The use 
of bricks made of certain clays 
—among which the gault has 
an evil prominence—is also 
conducive to damp. 

If any repair is required in 
a roof, and the workmen are 
allowed to walk over the roof, 





unprotected by planks or lad- 
ders, the chances are in favor 
of their making two leaks 
while they stop one. The 
mere weight of the man, if 




















allowed to come directly on a 
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will clean it as he steps from the tub at a time when it 
can easily be done before the scum has dried. What 
can be the remedy as far as lies within our power ? 

‘Resort to the use of such materials as we know are 
least liable to such conditions. We turn to the near- 
est in perfection, namely, the porcelain-lined, iron or 
enameled fireclay tubs with rounded corners, where 
germs cannot collect or filth breed them. They are 
clean, sweet, and smooth as glass (which in reality 
they are); perfectly non-absorbent ; the acids of the 
body or the alkaloids of the soaps cannot possibly 
affect them; and as for their oxidizing or exuding 
harmful substances, it is simply impossible. 

Glass surfaces and porcelain enamels, when properly 
applied, are as enduring as the hills. There is nothing 
to give out or absorb; they even resist that most 
penetrating of all fluids—electricity.--Sanitary News. 

em etme :t—S 

HYDROGEN gas has the lowest conducting power of 
the gases ; lead the lowest conducting power among 
the metals ; asbestos the lowest conducting power of 
minerals; and cotton is probably the lowest conductor 
among vegetables. 


tile or slate, will very likely 
erack it.. Again, a nail or peg 
left out, not to say a pick of 
a slater's hammer, is quite 
enough to lead to the sagging 
of the roof, and to the general 
increase of damp and advance 
of decay. 

Early English Doorways, 

An early English doorway 
is often a wonderful piece of 
art, however little it may at- 
tract the attention of ordinary 
observers. It ismost pleasing 
to notice the long trails of 
dog-teeth lurking in the dark 
furrow of alabel or channeled 
recess ; to see the end of some 
inconvenient member got rid 
of by throwing a flower across 
the point where it suddenly 
stops or dies into the wall ; to 
admire the efflorescent boss 
and the foliaged capital in- 
truding their luxuriance upon 
the mouldings and hollows, 
asif they had overgrown their 
original and proper limits. 
How beautifully, too, the knots of pierced and hanging 
leaves extend like some petrified garland or bower of 
filigree work round the arch, dividing the plainer 
mouldings into groups, and almost imparting life 
to the very stones. There are abundance of doorways 
of this style which exhibit the most delightful varieties 
in their forms and groupings; always yet never the 
same. Some examples occur at Bolton and Furness 
Abbeys, whose arch mouldings extend five or six feet 
in width. The west fronts of several of the cathe- 
drals have early English doorways of amazing magni- 
ficence. Alas, that we should now try to borrow 
an unreal splendor by ‘‘running” archways by the 
yard in vile terra-cotta or viler patent cement! And 
strange that, with such noble examples of rich per- 
spective effect and artistic display before them, our 
architects will generally persist in inventing mouldings 
for themselves rather than copy any of the perfect 
works of ancient art which are everywhere to be met 
with, and of all degrees of costliness. The wretched- 
ness of modern mouldings can only be appreciated 
by those who take the pains to compare them with 
the ancient. F. A. PALEY. 
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DESIGN FOR A COTTAGE, 

We illustrate another of the ‘“ Artistic Homes” of 
Mr. Albert W. Fuller, architect, of Albany, N. Y., 
taken by permission from his work bearing that title. 
The design is an attractive one from the very simple 
and artistic manner in which it is treated. The plan 
is arranged to give ample accommodation fora house 
of this description, and the whole building is designed 
to permit of its execution at a moderate cost. Carried 
out with simple details, in white pine, the estimate of 
the architect is $2,000. 

++ 6+ ________. 
Stable Floors. ‘ 

The floor is the most important part of the stable, 
forit has much to do with the safety of the horses’ 
feet, and we know that ‘‘if there is no foot there is no 
horse.” It is usually the weakest and worst part of 
the stable, being subject to the most wear, and is 
generally so saturated with filth as to be seriously in- 
jurious to the health of the horses kept on it. 

For reasons that are obvious, a stable floor should 
be durable, not too hard 
or unyieiding, impervious 


cleared of the ground at least for eighteen inches, or 
have ground floors as a precaution against the har- 


boring of vermin. 


Ground floors of stables may be made in a variety of 
The best are no doubt made of concrete, of 


ways. 
broken stone, gravel and gas tar, mixed and laid down 
hot, and of wood blocks laid on end and saturated 
with hot tar. 
and solid floor, non-absorbent, non-conducting of heat, 
and therefore warm for the animals, cool for the feet, 
and wholly impenetrable by rats. 
laying this floor is as follows: A sheet-iron pan is 
procured and set upon loose brick or stone supports. 
A fire is made under it, and the gravel, screened to the 
size of peas and beans, mixed with coarser broken 
stone or gravel, isheated and then thrown into a heap. 


Melted hot gas taris poured over the heap, and the 


mass is shoveled over untiPit is thoroughly mixed. 
The operation goes on in this way while the mixed 
concrete is laid down on the graded floor, previously 
covered with coarse gravel thoroughly rammed down 











to moisture or vermin, ad- = 











herent to the feet and not [SSS 
slippery ; smooth and non- 
conductor of heat. The 
selection of material for all 
these qualities is by no 
means easy, and the best 
materials that can be used 
require certain methods of 
use or adaptation before 
they can be made to meet 
the majority of these re- 
quirements. Wood is the 
most common material in 
use, and its cheapness, 
ease of working, and non- 
conducting property go a 
great way to make up for 
its want of durability. But 
there are several kinds of 
wood, and some are better 
than others for this pur- 
pose. The hardest woods 
are not the most durable. 
Three-inch bass-wood 
plank has made a more 
durable stable floor than 
one of three-inch white 
oak plank, and it was 
warmer, softer, and gave a 
far better footing, because 
it wore shreddy instead of 
smoothly, as the harder 
oak did. This timber has 
many useful points about 
it, as it will stand rough 
usage and wear for such 
purposes as wagon and 
cart bottoms and floors of 
barns and stables, when 
these are well ventilated 
underneath, better than 
any other. Hemlock and 
spruce come next in this 
respect. But aplank floor 
is an absorbent of the 
urine, and soon becomes 
rank with ammoniacal 
odors. Then some process 
is required to make the 
planks water-proof. This 
may be done by saturating 
them with hot gas tar, 
when the floor becomes a 
most desirable one for such 
stables as cannot have a 
ground floor. For aplank 
floor of the best kind I 
would lay the timber 
double; that is, first a floor of three-inch plank of 
some soft kind, and thoroughly soak this with boil- 
ing hot gas tar, filling the joints well. Then while 
the tar is still hot and soft a two-inch plank floor is 
laid, breaking joints and pressing the planks close, so 
that the tar fills the joints of the upper floor and over- 
flows upon the upper surface, which is finally well 
coated with tar. This floor is made to slope to the 
rear one inch in the yard, two and one-half inches in 
the seven and one-half foot of the standing floor, which 
is all that is double. This short double floor gives a 
dry bed for the horses, and the drainage all flows off 
from it to the lower floor. where it may be collected 
by a liberal coating of dry absorbents. The tar coat- 
ing is apt to make a slippery surface, but this may be 
avoided by dusting dry sand upon the tar until no 
more will be taken up. Some years’ experience of 
such floors for horse and cow stables and pig pens has 
proved them to be very desirable for buildings which 
are raised from the ground or over manure cellars ; 
and, as a rule, all farm buildings should have the floors 
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The former is an exceedingly durable 


The method of 





chestnut tree of even thickness across the grain. 
These are split into smaller blocks, as nearly square as 
possible, and laid on end on the tarred boards and 
fitted closely together. After the whole floor is laid it 
is covered with coal ashes, sand, or any kind of fine 
‘mineral, which is swept into the crevices so as to fill 
them to the surface. This filling should be tamped as 
firmly as possible. The floor is then drenched with 
hot gas tar, which is swept with a coarse brush or 
broom into the spaces between the blocks, so as to 
saturate the filling and fill them solidly. Care should 
be taken to get these interstices well filled up. The 
surface is dusted over while the tar is soft with some 
aosorbing material. Any little unevenness in the sur- 
face is advantageous rather than objectionable, as it 
gives a secure footing for the horses. The board foun- 
dation is necessary, as it prevents the blocks from 
sinking under the weight and wear upon them, and 
thus disturbing the level of the floor. 

These floors are by no means expensive, and when 





their convenience, usefulness, healthfulness, and long 
service are considered, they 
are really the cheapest of 
any in the end.—Cowntry 
Gentleman. 





















































Germs in Water, 
The close connection 








which often exists between 
drinking water and the 
contagion of various dis- 
eases is unfortunately too 
well known to eall for fresh 
announcement. A multi- 
tude of plans for purifying 
household water prove its 
general recognition. In all 





these the directing princi- 
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and leveled. The concrete is laid down three inches 
thick, and is raked even and rammed down 
firmly. The ramming forces some of the tar to the 
surface. This is covered with coarse sand screened 
from the gravel, and is raked over witha steel garden 
rake and made smooth and beaten firmly. This is 
repeated until there is an excess of sand on the sur- 
face, which is swept off, when the whole work is fin- 
ished and hard. Any gutters or drains that may be 
needed are moulded in the floor asit is laid. This floor 
is the best possible for a carriage house, barn, granary, 
or any other farm building, as well as a stable. 

Where timber is abundant and gravel scarce, a floor 
of blocks set on end is but little inferior in durability 
to that of concrete. Chestnut timber makes a very 
lasting floor and absorbs a great deal of the tar, which 
prevents decay. This floor is laid in the following 
manner: The surface is properly graded, and covered 
with one-inch hemlock boards for a foundation. 
These boards are coated thickly with hot gas tar. 
Blocks eight inehes thick are sawed from a sound 
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-Second-Floor 
DESIGN FOR A $2,000 COTTAGE.—ALBERT W. FULLER, ARCHITECT, 


ple aims at the exclusion of 
organic matter, the source 
of chemical changes which 
nourish the omnipresent 
elements of infection. With 
regard to morbific germs 
themselves, it is more than 
“ : doubtful if any system of 
Tr filtration ean directly de- 
stroy or exclude them. It 
is true that they may be 
killed by oxygenation, but 
the power or duration of 
this process in domestic 
filtration can seldom, if 
ever, be relied upon for 
the purpose. Yet filters 
form: an effectual check to 
disease the germs of which 
are conveyed by water. 
The object still chiefly to 
be aimed at is, therefore, 
to starve out these injuri- 
ous atoms by removing 
their organic pabulum. In 
reasoning thus, however, 
we imply that disease 
germs will only develop in 
water containing organic 
material, and not in that 
which is free from it; nor 
are we without experi- 
mental evidence in support 
of this view. Among in- 
vestigations into this sub- 
ject the most recent is that 
carried out by Messrs. 
Crookes, Tidy, and Odling 
on various London waters. 
Small quantities of culture 
fluid containing bacillus 
anthracis were introduced 
into household waters of 
different minera] composi- 
tion, but free alike from organic impurity. In each 
case the germ remained active for a short time, until 
probably its food supply was used up, and the water 
was infective when added to a sterilized culture medi- 
um. Aftera few hours it lost this property. Thus it 
appears to be proved that bacillus anthracis, at all 
events, does not flourish in pure water, and we may 
probably regard it as being in this respect a test exam- 
ple of the behavior of other morbid germs. These facts 
are encouraging, since they show that a wholesome 
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water supply is possible even for the poorest, filter or - 


none, if thatin the mains is good and the domestic 
cistern is uncontaminated by dust or sewer air,—Lancet. 
—_ +0 
EVERY person requires, at least, from 3 to5 eubie 
feet of air per minute. Ordinary windows allow only 
about 8 cubic fect a minute to pass, and hence the ne- 
cessity of providing a distinct inlet and outlet for the 
air in all apartments, thereby promoting a proper 
system of ventilation. In hospitals this rate must be 
materially increased. 
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PRIZE MEDAL DESIGN FOR A TOWN CHURCH. 

This prize design is the one over which a considera- 
ble discussion was held at a recent meeting of the 
Royal Institute of British Architects, the President, 
Mr. Ewan Christian, Prof. Kerr, and others contend- 
ing that particularly for the ability of its plan its 
author should be awarded the Soane Medallion, for 
which his design was submitted in the late competi- 
tion. In this opinion we still concur, and we have 
much pleasure in illustrating the general view and 
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plan. The Institute awarded a medal to Mr. J. H. 
Curry, A. R. L. B. A., for this design and the drawings 
with which it was illustrated.—Building News. 


SiS ig et eee 
Medicated Raisins, 

Some genius in England has taken advantage of the 

aversion of children to taking medicine, to obtain a 


patent for medicated raisins in four different ways— 
namely, as an aperient, vermifuge, cough remedy, 
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and digestive. These are simply large raisins impreg- 
nated with the medicine in a highly concentrated 
form, and covered with an aromatized sirup dried. A 
oetter way, perhaps, to prepare these would be to dis- 
solve the active medicinal principles in raspberry 
ether, and to inject the raisin with an accurate dose of 
this ether with a fine hypodermie syringe. 
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Ir is estimated that the wine crop of California will 
reach 25,000,000 gallons this year. 
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58 
ON THE AIRING AND LIGHTING OF HOUSES. 
One of the greatest dangers against which man 
should provide in his dwelling is the confining of the 
air that he must breathe. It is not enough that the 
air that surrounds our dwellings be salubrious, but it 
is especially necessary that the internal air be not 
contaminated by any mephitie odors, and that we may 
breathe therein as in the open air. So the fundamental 
conditions that are necessary in order to have a healthy 
habitation may be summed up as follows: (1) that 
of having fresh air to breathe amid walls and furniture 
kept at a proper temperature ; (2) that of receiving 
the full light of the sun, and of having the objects 
about ourselves amply lighted ; and (8) that of having 
no dejections remain in the house. 

























































































Figs. 1 and 2_EFFECTS OF AIR BLOWN THROUGH CYL- 
INDRICAL AND CONICAL APERTURES. 


Such conditions, hygienists have at all times en- 
deavored to realize, but, in measure as human habita- 
tions have become more numerous and more closely 
packed, builders have the more and more neglected 
them. And yet, the proper sanitation of a house is 
the best means of warding off epidemics and all con- 
tagious diseases ; for the example of all epidemic mani- 
festations shows that itis in unhealthy towns, and in 
quarters that contain the foulest habitations, that these 
almost exclusively develop and spread. The great 
epidemics of past ages obtained their innumerable 
victims in those heaps of houses accumulated around 
the ramparts or under the churches and castles of our 
old cities. At present, itis under the same conditions 
that such scourges as cholera, typhoid fever, small- 
pox, and others make the most ravages; and these 
ravages they will continue ‘to make until we succeed in 
improving such dwellings. Doctors Fodor and 
Rozsahegyi, after recently examining the houses of 
Buda-Pesth, from this point of view, have published 
the following results. 

Out of every 100 houses the mortality was found to 
be 


Veryclean Clean Dirty Infected 

houses. houses. honses, houses, 
Choberd ©... Sets cco cates 2 199 5 268 402 
Typhoid fever..... ...... 175 177 182 356 


On another hand, there has been registered, per 10,000 
inhabitants and for 15 years, the following mor- 
tality for the same city : 


Very clean Very dirty 

houses, houses, 
UONDISEA 5  Sos pion cain sk Ooms 90 430 
Typhoid fever... k=... skeen 162 515 


Is not the cleanness of a house, moreover, con- 
nected with the conditions of hygiene that it pre- 
sents ? 

Among the conditions that we have enumer- 
ated above, there are two to which we would now 
more particularly call the attention of our readers, 
Tbe Exposition of City Hygiene, now open at the 
Loban barracks, back of the City Hall, furnishes 
the occasion to show various processes that have 
been devised in recent times for the sanitation of 
towns and dwellings ; and the moment seems to 
be well chosen, then, for making known the prin- 
cipal arrangements. 

As regards the airing of houses and apartments, 
it is obvious that an endeavor should be made to 
continuously introduce into the latter as much 
air as possible from the exterior, such air, what- 
ever be the situation, being much more whole- 
some than that confined within doors. As for the 
evacuation of the air, that is effected through the 
chimneys and numerous apertures that our apart- 
ments are provided with. In a number of con- 
nected houses, it is effected through special aper- 
tures. Now, in each inhabited room it is the 
window that puts us most thoroughly in connec- 
tion with the surrounding atmosphere ; but although 
the panes of glass that close this let in an abundance 
of light (an indispensable condition for salubrity), 
their impermeability is such as to prove an obstacle to 
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the entrance of air. So, in the various cases where 
there has been need of introducing air into inhabited 
rooms in such a way as not to incommode people, 
methods of all kinds have been tried to obviate the 
said impermeability. Hence the placing of easements 
at the upper part of windows, and hence, too, that 
innumerable variety of Venetian blinds with strips of 
glass, mica valves, opercula, ete. In England, where 
much attention has been paid to this subject for a 
certain number of years, an infinite number of all 
sorts of processes have been devised; but it was soon 
found out that these caused currents of ait of more or 
less strength, that struck the heads of those occupying 
the rooms thus aired. Then the idea occurred to place 
ventilating bricks, provided with conical apertures, at 
the top of the walls, near the ceiling. The experiment 
shown in Figs. 1 and 2 explains the principle of this 
arrangement. When air is introduced by a bellows 
into a cylindrical conduit, a rectilinear current is pro- 
duced which strikes in a direct line the objects placed 
in front of it, as shown in Fig. 1, where the little ban- 
ner opposite the conduit is seen to be considerably 
disturbed. If, on the contrary, the bellows be intro- 
duced into a conical conduit having the same external 
orifice and a fiaring internal one, the same quantity of 
air can be blown without causing the banner to budge, 
the air dispersing in all directions as soon as it emerges 
from the expanded mouth of the conduit (Fig. 2). The 
use of such bricks, however, is accompanied with some 
drawbacks. It is difficult to multiply them much in 
apartments; and, as it is not convenient to wash 
them, the conduits get full of dust, which easily con- 
taminates the air as it enters. A few years ago the 
idea occurred to some one in Leeds to substitute for 
these bricks a sort of wooden cage placed before the 
windows, and containing quite alarge number of small 
apertures connected with cylindrical glass conduits 
ending in small panes. This affair has an ugly appear- 
ance, and possesses the same inconveniences as those 
just mentioned. 

Prof. Emil Trelat, of the Conservatory of Arts and 
Trades, has for a long time been teaching how advan- 
tageous it would be to have at the upper part of win- 
dows some panes of glass containing a large number of 
small apertures of conical section, in order to satisfy 
these important conditions of airing rooms. Messrs. 
Geneste & Herscher, on their side, being struck by 
these same advantages, endeavored to find some indus- 
trial process capable of furnishing glass so arranged. 

The Messrs. Appert Bros., after numerous experi- 
ments, have finally succeeded in manufacturing perfor- 
ated panes, such as shown in Fig. 5. The manufacture 
of such glass offers very great difficulties, as may be 
easily divined. We know, in fact, that, when we want 
to pierce a piece of glass in order to put finger-plates 
upon room doors, we have to use a steel rod, and pour 
turpentine upon the glass in order to renew the sur- 
faces and render the biting of the steel easier. Some- 
times we add oxalic acid, and even mashed onions. 
During this operation the plate is often broken. 

Messrs. Appert, Geneste & Herscher’s perforated 
panes contain 5,000 apertures per square meter. 
These apertures have a circular section of 3 mm. 
diameter, and are spaced 15 mm. from axis to axis. 
The glass is 3°55 mm. thick. Other panes, a little 
thicker, have 4 mm. apertures spaced 20 mm. from 
axis to axis. By special, patented processes, the Messrs 
Appert have succeeded in surmounting all the great 
difficulties that this industrial problem presented, and 





Fig. 5.-PERFORATED GLASS, 


their perforated glass now stands as a very remarkable 
specimen of recent progress in the art of glass making. 

From the point of view that now specially occupies 
us, it must be remarked in the first place that these 
window panes have a surface of three square decimeters 
per square meter open to the external air.' Moreover, 
as the apertures open out in the interior, the currents 
of air expand upon entering the room. Prof. Trelat, to 
whom belongs the merit of having brought about the 
manufacture of this glass and of having shown its 
great value for airing dwellings, rightly recommends 
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that it be not placed at less than 25 m. (84 ft.) above 
the ground, in order that the currents of air that enter 
shall not incommode the occupants; so that it is 
especially useful in all high rooms, and chiefly in 
apartment houses, school rooms, hospitals, dormito- 


ries, churches, and so forth. It has the advantage that | 


it never becomes obstructed, since all the panes of the 
window are necessarily washed, and for this reason the 
air that traverses them doesnot become charged withany 
impurities. As the panes are made of translucent, not 











Figs, 3 and 4.-EFFECTS OF BLOWING AIR THROUGH A 
CONICAL APERTURE IN BOTH DIRECTIONS, 


transparent, glass, they keep neighbors across the way 
from peering in. These perforated panes may likewise 
be profitably employed in rooms not so high and in our 
apartments, provided that they be so arranged that 
their open surface can be covered at times—this be- 
ing easily done by means of a movable frame. Figs. 3 
and 4 represent an easily reproduced experiment, by 
means of which is shown how this glass imperceptibly 
effects the airing of an inhabited room. If we blow in 
the direction of the small aperture toward the larger, 
the air will expand along the sides of the cone, and, on 
making its exit, will form a back-draught behind the 
candle opposite ; while the candle will be at once ex- 
tinguished if we blow in the opposite direction, the air 
in this case proceeding straight ahead and with force. 
Frof. Trelat does not confine himself to professing 
that fresh air should be introduced, permanently and 
as much of it as possible, into living rooms, and that 
to this end it is well to provide the upper parts of 
windows with perforated glass ; but also insists upon 
the necessity of introducing into rooms light that 
comes directly from the sky, at least during such times 
of the day as they are occupied. In fact, he has fora 
long time been the resolute partisan of a unilateral 
lighting of our school rooms, in which one of the sides 
of the room would contain broad glazed windows for 
giving light, and the other would contain bays for air- 
ing, to be opened only at night and during recess. 
As well known, artists accord peculiar qualities to 
lighting effected in this way. Prof. Trelat pro- 
poses to transform our usual internal arrange- 
ments, and make the upper part of windows 
entirely free. In one of the halls of the Exposi- 
tion may be seen a window draped in this way 
by means of a rich curtain due to Mr. Penar, 
a skillful upholsterer. The light in this hall is 
certainly very agreeable, and of such a character 
as never to injure the most delicate sight, even 
after prolonged work in it. It remains to be 
seen whether fashion will adopt an arrangement 
for draperies whose elegance can certainly not be 
denied. However this may be, the question is 
put, and Prof. Trelat, whose proposed arrange- 
ments are shown in Fig. 6, will at least have 
done the service of pointing it out and solving it. 
Prof. Trelat, whose models, made in conjune- 
tion with Mr. Gaston Trelat, are shown in Figs. 
8 and 9, likewise insists upon the necessity of set- 
ting houses in different positions in northern and 
southern countries. It is well known how too 
much given we are to making everything uniform 
in our country. For example, we observe the same 
mode of construction adopted in our barracks at 
Dunkirk, Bayonne, Brest, and Toulon, just as if 
the climatic features were everywhere the same. 
Now, in order that the heating of the structure 


be equally distributed throughout all the materials, 


and that the rays of the sun may penetrate the rooms 
deeply, it is necessary that, in the north, the house 
shall be directed east and west, while, on the contrary, 
it should be north and south if it be desired in southern 
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GOOD LIGHT WITHOUT VIEW, 


Fig. 6—HOW A ROOM 


lands to suppress the injurious action of the solar rays 


of the morning and evening.—La Nature. 
oo 8 


Jarrah Wood, 

Jarrah wood (Hucalyptus marginata) is a product of 
Western Australia, where it is found in considerable 
abundance. Mr. Thomas Laslett, Timber Inspector 
to the Admiralty, in his valuable work, ‘‘ Timber and 
Timber Trees, Native and Foreign,” says of it: ‘‘Itis of 
straight growth and very large dimensions, but, un- 
fortunately, is liable to early decay inthe center. The 
sound trees, however, yield solid and useful timber of 
from 20 feet to 40 feet in length, by 11 inches to 24 inches 
square, while those. with faulty centers furnish only 


indifferent squares of smaller sizes or pieces unequally | ' 


sided, called flitches. The wood is red in color, hard, 
heavy, close in texture, slightly wavy in grain, and with 
occasionally enough figure to give it value for orna- 
mental purposes; it works up quite smoothly, and takes 
a good polish. Cabinet makers may, therefore, readily 
employ it for furniture ; but for architectural and other 
works, where great strength is needed, it should be used 
with caution, as the experiments prove it to be some- 
what brittle in character. Some few years since a small 
supply of this wood was sent to the Woolwich Dockyard, 
with the view to test its quality and fitness for employ- 
ment in shipbuilding ; but the sample did not turn out 
well, owing to the want of proper care in the selection 
of the wood in the colony.” 

The clerk of works at Freemantle, in reporting upon 
the opinions expressed by shipbuilders and others, 
says: ‘‘The sound timber resists the attack of the 
Teredo navalis and white ant. On analysis by Pro- 
fessor Abel, it was found to contain a pungent acid 
that was destructiveto life. he principle, however, 
was not found to be present in the unsound portions, 
Great care is therefore necessary in preparing the 
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Fig. 8—DIRECTION IN WHICH BUILDINGS SHOULD BE SET IN NORTHERN COUNTRIES. 


wood for use by flitching the log so as to cut all the 
defective portions of the heart out, and using only the 
perfectly sound timber.” 

Very much has been said about jarrah being subject 
to split when exported to England in Jog. It must 
be borne in mind that its density renders seasoning 
very slow, and that the inner portions of the larger 
trees are often in a state of decay, even while the outer 
portions are infull vigor. A tree under these conditions, 
the inner portions comparatively dry, and the outer full 
of sap, shipped at once to such a variable climate as 
that of England, very naturally bursts from unequal 
shrinkage, being also exposed to very great changes of 
temperature. To obviate this peculiarity and appa- 
rent defect, let the jarrah be fallen when the sap is at 
the lowest ebb, and carefully flitched, as previously 
suggested. 

The methods adopted in seasoning jarrah are as 
follows: The logs are thrown into the sea and left 
there for a few weeks; they are then drawn up 
through the sand, and after being covered with sea- 
weed a few inches deep, are left to lie on the beach, 
eare being taken to prevent the sun getting at their 
ends. ‘The logs are then left many months to season. 
When taken up they are cut into boards seven inches 
wide, and stacked so as to admit of a free circulation 
of air round them for five or six months before using 
them. 

In a communication forwarded to India by H. E. 
Victor, Esq., C.E., of Perth, in reply to inquiries made 
by some gentlemen engaged in the carrying out of seve- 
ral large contracts for public works in India, he says: 
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NEITHER LIGHT NOR VIEW. 


SHOULD BE LIGHTED. 


“ Undoubted authority is unanimousin declaring that 
the timber of the jarrah, under certain conditions, is 
indestructible.” 

Professor Von Mueller, Government Botanical Di- 
rector of Victoria, says: ‘‘ Its wood is indestructible ; 
is attacked neither by chelura, teredo, nor termites, 
and is therefore much sought after for jetties and other 
structures exposed to sea-water. Vessels built with this 
timber have been enabled to do away with all copper- ! 
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found the most end: Sis condi- 
tion it defies deco white 


ant, and the sea wor ri- 
mens have been exhibit. 
had been nearly thirty yea: 
partly out. Others had been u 
same period buried in sand, wher, 
troysin afew weeks every other kind < 
peculiar property the jarrah is now mut. 
for railway sleepers and telegraph posts in 
the colonies. It is admirably adapted for doc. 
piles, and other purposes, and for keel pieces, » 
sons, and other heavy timber in shipbuilding. Vessex 
of considerable burden are built entirely of this 
wood, the peculiar properties of which render copper- 
sheathing entirely unnecessary, although the sea 
worm is most abundant in these waters.” 

Though in the foregoing there are a diversity of 


opinions, yet the general tendency is to testify to the - 


usefulness in an extraordinary degree, under stated 
conditions, of jarrah wood, and the practical mind 
will quickly see many opportunities for taking ad- 
vantage of a wood possessing so many valuable quali- 
ties as this wood has been found to contain; and it is 
not saying too much to express a hope that the ship- 
ments now in the London docks will be but the prelude 
tomany other, and more important, consignments to 
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GOOD LIGHT WITHOUT VIEW. 


plating. It is very strong, of a close grain, slightly 
oily and resinous in its nature, works well, takes a fine 
finish, and is, by shipbuilders in Melbourne, considered 
superior to oak, teak, or any other wood for their 
purpose.” 

The committee of Lloyd’s, after the representations 
of His Excellency Governor Weld, determined to rank 
this timber with those in line 3, Table A, of the Socie- 
ty’s rules; thus ranking it with Cuba sabicu, pencil 





















































































































































































































































































































































































































































cedar, ete., for the construction and classification of 
ships. The purposes to which jarrah may be applied 
are innumerable ; it fills the place where saul and teak 
could not be admitted, as well as where they are used ; 
and as the material can be supplied at a price consid- 
erably less than the timbers named, in the log, and at 
half their price in scantling, it should be employed 
where hitherto timber has been considered undesir- 
able—for instance, in sea-facing, dock-lining, landing- 
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stages, breakwaters, and beacons; curbs, road-paving, 
block-flooring, weather-boarding, and wainscot par- 
titions, wallings, ceilings, and roof.coverings. 

A Western Australian almanac says: ‘‘ None of the 
neighboring colonies possess timber of a similar chrac- 
ter to the jarrah. or endowed with equally valuable 
properties. If cut atthe proper season, when the sap 
has expended itself and the tree is at rest, it will be 


LIGHT AND VIEW. 


Fig. 7—HOW A ROOM SHOULD NOT BE LIGHTED. 


Fig. 9.DIRECTION IN WHICH BUILDINGS SHOULD BE SET 


NEITHER LIGHT NOR VIEW. 


this country, where intrinsic merit is the only passport 
necessary to gain public favor and support where com- 
mercial interests are concerned.-—Building News. 
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St. Sophia, Constantinople. 


St. Sophia at Constantinople, of which at last au- 
thentic particulars have been obtained in the work of 
Salzenburg of Berlin, who, taking advantage of the 
scaffoldings erected by Fossati for the repair of the 
building, measured carefully every part of it. From 
this it appears that the diameter of the drum of the 
dome is 100 Prussian feet, or 102 feet 11 inches English, 
but the dome itself is 4 feet more, or 107 feet in diame- 
ter. Itis constructed of forty ribs, projecting each 2 
feet, which die away toward the center, leaving about 
one-third of the dome perfectly plain. The form is 
segmental, 45 feet 6 inches in height, and described 
consequently from a point about 8 feet below the 
springing. Round the base are forty windows, which 
throw ina flood of light; and altogether its appear- 
ance internally is as beautiful as any I know of. 
Originally, it was even flatter than it nowis; but being 
in that form beyond the constructive power of its ar- 
chitect, it fell in, and the present form was adopted ; 
but even then the architect tried to keep it as low as 
possible, judging correctly that the flatter it was the 
greater would be its apparent size, and also that of the 
floor it covered, and all of the parts around it. To ob- 
tain these internal advantages, however, the archi- 
tect sacrificed the exterior entirely, and it is on the out- 
side perhaps the ugliest dome ever constructed. But 
the same remark applies to the whole church. No pains 
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IN SOUTHERN COUNTRIES. 


whatever seem to have been taken with the exterior, 
though every part of the interior is designed with the 
greatest care, and ornamented with the most profuse 
liberality.—J. Fergusson. 
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MORNINGSIDE PARK, NEW YORK CITY. 

Naturally, one of the most picturesque and attractive 
portions of New York city is that bordering the Hud- 
son River for a considerable distance south of the Har- 
jem. Along the water front at Riverside Park—made 
famous as thé final resting place of Grant—is a high 
bluff, beyoud and to the east of which is a rolling, ele- 
vated country, plentifully covered with large trees. 
The high land abruptly terminates at Morningside 
Avenue, where a comparatively low and flat section 
commences. This level portion has been selected by 
the city to form Morningside Park, which will be, when 
the present plans of the Park Department shall have 
been fully carried out, a most pleasing pleasure 
ground. 

The park is bounded by 123d Street on the north, by 
New and Ninth Avenues on the east, on the south is 
110th Street, and on the west Morningside Avenue. 

- Separating the park from the more elevated country is 
the wall that forms the subject of our illustration. 
Our artist, while faithfully depicting the general 
characteristics of the wall itself, has availed himself of 
that license for which artists, as wellas poets, are cheer- 
fully forgiven, and has slightly drawn upon his imagin- 
ation for the pleasing features seen in the adjoining 
landscape. 

The massive retaining wall was built by the Depart- 
ment of Public Works. Beginning at 110th Street, the 
wall is straight to a point near the northern extremity, 
where it curves, as shown in the center view, closely 
following the contour of the land to 123d Street. The 
wall is built of gneiss rock, obtained from the excava- 
tions. It has a batter of 1in 12, and the face is broken 
ashlar. In some places it is over 20 feet thick at the 
bottom, and at the highest point, at 116th Street, it is 
40 feet from the surface of the ground to the top, the 
foundation extending some distance below. The en- 
tire face of this wall will ultimately be covered with 
clinging plants. 

Four bays and two entrances, which may be said to 
comprise the strictly ornamental branch of the work, 
combined, of course, with the usef ul, have been erected 
by the Department of Public Parks, whose jurisdiction 
may be said to begin at the face of the wall. There 
are two approaches to the main entrance or steps at 
116th Street, shown in the upper view. The stairways 
measure 24 ft. from out to out ; the first platform is 
22 ft. long by 7 ft. wide, and the other two are 15 ft. 
in length. The extreme width of the top, illustrated in 
the lower view, is 62 ft., and the front is broken by a 
large semicircular bay. The steps, coping, and caps of 
the columns are of granite, all the rest of the work be- 
ing of gneiss. On top of the wall there will be placed 
stone columns and bronze railings. 

The steps at 110th Street present similar features, 
as will be seen from the middle left hand view, and 
there will be like ones at 123d Street. 

Located at 111th, 113th, 115th, and 117th Streets are 
four bays, semi-octagonal in form, and built in a style 
in keeping with the entrances. At the intervening 
streets it is expected to erect additional steps. The 
bays are designed to serve as outlooks and resting 
places from which the park may be viewed. 

The tops of the bays are formed of iron channel 
beams resting upon the outer and inner walls, trans- 
verse partitions being erected in the larger entrances 
to support the ends of the beams. Between the beams 
are thrown brick arches, covered with asphalt. The 
chambers thus formed are entered through doors in 
the outer wall, and will be used for keeping tools, 
ete. 

In this entire work no attempt has been made at 
profuse ornamentation; the whole is quiet, rich, and 
massive, and will be in harmony with the park upon 
one side and residences upon the other, and will form 
an appropriate division mark between the two. 

The cost of the walls of the bays and» entrances 
was $53,500 ; the steps. platforms, balustrades, and cop- 
ing of the bays and entrances cost $75,000, making 
the total cost of the improvement as far as carried out 
about $250,000. 


—————_—_ 2-0 
Improved Fire Extinguishing Apparatus, 


A »velsystem of fire extinguishing has just been 
ir «din London by Mr. William Glenister, chief 
nteer Fire Brigade, Hastings, and Mr. J. C. 

of London. The apparatus forms the 

nt. The new fire and life saving ma- 

tricycle with which are embodied 

ose reel carrying a large quan- 

“ed hose for winding in a small 

nents for working on to a 

®. A light double-pump 

sapable of throwing 

“by two pumpers, 

‘ropes and bag, 

’ seats. The 

‘uen, and 

» work 

“ved, 





contented and fairly prosperous. 
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The Island of Malta, 
To the Editor of the Scientific American : 

In the May number of your Export Edition is a 
short article, in which it is stated that the island of 
Barbados, with an area of 166 square miles, contains 
a population of over 175,000 souls, that is to say, an aver- 
age of 1,054 people to the square mile, and that there- 
fore the Barbados is the most densely populated part 
of the earth. 

Permit me to present the claims of this historic 
island of Malta for the peculiar honor of being even 
more densely populated than Barbados. The total 
extent of the land (or, more properly, rock), surface 
of Malta is about 95 square miles, and the propor- 
tion of the population (exclusive of the British war 
forces and of the visitors or non-residents) is, as near 
as can be estimated at this date, 1,500 to the square 
nile. 

The city of Valetta contains the greatest plethora 
of population —its area being 0°318 of one square mile 
and its population 24,854, a proportion of 78,157 per- 
sons to the square mile. There is one specially popu- 
lous quarter of Valetta known as the Manderaggio, 
whose area is 0:004 of a ‘square mile, or 2°56 acres, 
wherein dwell 2,544 persons—a proportion of 636,000 
souls to the square mile. 

Excluding the one-third of the island which is un- 
suitable for cultivation, and the area occupied by 
buildings, and the population of Malta reaches the 
biggish number of 2,000 persons per square mile. ~ 

The island raises enough to support about one- 
third of its inhabitants. N evertheless, the people are 
There are no direct 
taxes levied of any kind, nor any insurance, for the 
buildings are absolutely fireproof; there is no fire 
department to support. The buildings are of the soft 
Malta stone, and the builder scarcely needs any other 
tools than a hatchet and a square, for the material is 
worked almost as easily as cheese. The island has no 
debt ; per contra, it has upward of £250,000 invested 
in English funds. Honesty and economy distinguish 
the administration of this model little government. 
It is a so-called free port, but its custom house receipts 
are upward of £140,000 annually, and £50,000 or 
£60,000 of that total is derived from the import du- 
ties on wheat, and £40,000 from the duties on wines 
and spirits. The laboring clases pay these duties, but 
they don’t seem to know it! 

Malta is one of the busiest and most important 
ports in the Mediterranean, and in one year I have 
known 6,675 vessels to arrive in the harbor. ~ 

The following countries are represented in Malta by 
Consuls or Consuls-General: United States, Austria, 
Belgium, Brazil, Denmark, France, Germany, Greece, 
Italy, Morocco, Netherlands, Persia, Portugal, Rou- 
mania, Russia, Spain, Sweden and Norway, Turkey, 
and Tunis. 

The real property of the island is, as near as possi- 
ble, thus owned: One-third by the Church and her 
priests, one-third by the wealthier inhabitants, and 
one-third by the British government, the latter suc- 
ceeding to the property formerly owned by the Knights 
of Malta. 

The franchise has lately been extended, so that now 
about 10,000 of the inhabitants are privileged to vote 
for members of council. The franchise is based on a 
money qualification, not on the intelligence of the 
voter. For instance, my Maltese cook, who pays not 
less than £6 per year for his house, but who can- 
not read or write, is a voter, whereas my intelligent 
friend Mr. Giovanni Vella, who is a gentleman and 
scholar, cannot vote because he lives with his father 
and pays no rent. 

Edueation is, however, on the increase, for in 1842 
there were but 3,833 scholars in the schools, and 
12,390 in 1881. This year the scholars humber up- 
ward of 15,000. About £20,000 is expended annually 
by the educational department. In 1881 the percent- 
age on the native population of those able to speak, 
read, and write their own language was 16°50, leaving 
83°50 illiterate or only able to speak their own tongue. 
_ The Maltese 1s a most peculiar language. It is of 
Oriental origin, Arabie in its chief characteristics, but 
sprinkled all through with Italian incorporations. It 
has no grammar, It is phonetic and idiomatic, I will 
give youasample. It is froma Maltese love song : 
Tridu tafu shbeiba sh taghmel, 

Min fil ghodu sa fil ghashia, 

Taghmel il boklif? rasa, 

U tokghodlok fil gullaria. 

The translation of which is : 
Would you know what a maiden does 
From morning until evening ? 


She adorns her head with curls, 
And seats herself in the balcony. 


JOHN WoRTHINGTON, U. 8. Consul. 
U. 8. Consulate, Valetta, Malta, July 10, 1886. 
ea +-o 
THERE are in Germany 620 paper mills, 437 wood 
pulp mills, 42 straw pulp mills, and 39 mills making 
“hemical fiber. 
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PHOTOGRAPHIC NOTES, 

Reducing Over-intense Negatives.—Farmer’s well- 
known method of using a fresh 5 per cent solution of 
hyposulphite of soda in which is dissolved a few grains 
of red prussiate of potash (ferrideyanide of potassium), 
for reducing intense negatives, needs no further de- 
scription here, since it is now generally used by both 
amateur and professional photographers. 

Quite recently, Mr. Edward Leaming, a member of 
the New York Amateur Society, experimented with 
this process, using a 5 per cent solution of hypo and a 
10 per cent solution of ferrideyanide of potassium ; and 
noticed that while the reduction took place very uni- 
formly, yet, when the operation was finished, a yellow 
tinge was left on the negative, which in a measure 
counteracted the effect. of the reduction, as it slowed 
the printing on silvered albumenized paper. 

His remedy was to change the color of the negative, 
which was accomplished by putting it into a saturated 
solution of common alum. In a short time it was 
changed from yellow to a bluish color, making it well 
adapted for quick printing. 

The reason of the change is due to the fact that com- 
mercial potassium alum contains iron as an impurity, 
and when it comes in contact with a mixture of a fer- 
rous salt and the ferridcyanide of potassium, a bluish 
precipitate of ferrous-ferridcyanide results. This pre- 
cipitate is known under the name of Turnbull’s blue. 

Sulphurous Acid for Developers.—In experimenting 
with this acid, we have found that the samples to be 
purchased from leading manufacturing chemists are 
not as powerful as they should be, and we lately were 
led to prepare a fresh solution by the simple method 
described in SUPPLEMENT, No. 460. We were much 
surprised to note the better keeping qualities of this 
freshly prepared solution. The pyro solution in which 
it was employed retained its full strength and kept per- 
fectly clear, being very nearly colorless. As the sul- 
phurous acid may be very easily and quickly prepared, 
we believe using it fresh is of much utility in presery- 
ing the pyro solution intact. 

—e——saoa ett 8 
DECISIONS RELATING TO PATENTS, 

U. S. Circuit Court.—Northern District of Tilinois. 
DRUMMOND et al. vs. VENABLE et al. 


PLUG TOBACGO. 
Blodgett, J. : 


A claim reading ‘Asa new article of manufacture 
a plug of tobacco one or both faces of which are 
marked off by indented lines, which serve to secure 
the wrapper to the filling, and also as guides for cut- 
ting up the plug into small pieces of definite size and 
weight,” is void for want of novelty, in view of the 
fact that it was common prior to the date of the 


alleged invention to mark cakes, candies, chocolate, 


etc., with indented lines to indicate measured quan- 
tities, , 

A feature of utility which is merely incidental to 
the main purpose of the invention is not of itself suffi- 
cient to sustain a claim where it is shown that the 
main purpose has been accomplished prior to the date 
of the alleged invention, 

Patent No. 200,188, of February 12, 1878, to James 
Drummond, for an improvement in marking plug to- 
bacco, is void for want of novelty. 





US. Circuit Court.—District of New Hampshire, 


JENCKS US. THE LANGDON MILLS ef al. 
Colt, Ji 


This bill in equity is brought for infringement of 
Letters Patent No. 168,644, granted the complainant 
for improvement in spindle bolsters. The suit is be- 
tween citizens of New Hampshire, and the first ques- 
tion to be determined is whether there is a subsisting 
license between the plaintiff and the defendant cor- 
poration covering the patented bolster in controversy. 

The plaintiff was in the employ of the defendant 
corporation as overseer or superintendent from June, 
1861, to 1877. During this time he made several im- 
provements in the machinery used in the mills, His 
patented adjustable rings were put into the mills in 
1866 and 1870, and his patented traveler cleaner in 
1868 and 1870. The patented bolster, upon which suit 
is now brought, was put in between 1875 and 1877. 
The date of the patent is October 11, 1875. The defend- 
ants contend that Jencks agreed to give the company 
the free use of his inventions asan advantage to him 
in introducing them elsewhere ; that he was to make 
no charge for royalty, and that no royalty was ever 
paid ; that he took the time which belonged to the 
company to devise and experiment with his im- 
provements, used the tools, workmen, and materials 
of the company in making the improvements, and 


tested them in the machinery which was run by the | 


company. 

Held, When complainant was an employe of defend- 
ant company, and used the time it paid for, and its tools, 
workmen, and materials in experiment and perfection 
of the invention, and put it, when completed, in use 
in defendants’ mill, and made no contract as to com- 
pensation or royalty, the law will infer a license to 
the defendant to use the invention in the particular 
mill without royalty during the term of complainant’s 
patent, é 
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Concrete Floors, 


These are sometimes formed on a centering of pieces 
of fir of proper scantlings resting on a trestle or on the 
lower flanges of the girders, Across these, transverse 
pieces arelaid, and boarded with boards of, say, 1 inch 
thick and close jointed. The concrete is laid in bays; 
each is finished in one operation, so as to form a slab. 
The ingredients may be as follows : 1 part cement to 4 
parts of breeze or other porous substance, iron slag, 
hard bricks, well burnt clay, which have to pass through 
a%in. mesh. If fine stuff is required, clean smith’s 
ashes may be used, as being better than sand, the fine 
stuff not exceeding one-third of the whole. Portland 
cement, if fine ground, capable of passing through a 





sieve of 2,500 meshes per square inch, should be used, 
and the following testis given: When made up wet 
and filled into a glass bottle, and struck level with the 
top, it must notin setting crack the bottle or rise out 
of it, or become loose by shrinking. When filled into 
moulds, and after being seven daysin water, it must 
havean ultimate strength under tensile stress, slowly 
applied, of 250 pounds per square inch ofsection. The 
mixing is to be performed by tufning the ingredients 
over twice dry, then shoveled to a third heap, at the 
same time adding from the rose of a hose water enough 
to make the ingredients cling together. The broken 
material and breeze should be damped before mixing. 
The concrete, after being laid, is slightly rammed with 





; — - 
wooden beaters, and the surface should be kept damp 


by water fourteen days after laying. The soffits should 
be well wetted, and asetting coatof fine stuff given. 
These are the instructions givenina specification for 
concrete floors, and may be usefully followed, Slabs 
of concrete 6inches thick have been found to break 
at from 1 ewt. to 2144 ewt. per foot super., the size of the 
slab being about 14 feet by 13 feet inthe former case 
and 14 feet by 7feet in the last, Experiments have 
not been sufficiently numerous or conducted with 
enough exactness to insure any reliable rule, the slabs 
crack suddenly, and there is little warning after the 
ultimate resistance has been reached.—Buwilding 
News. 
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A Great Steel Forging. 

The steel forging for the fighting tower of the Italian 
armorclad Lepanto is 10 feet in outside diameter, 7 
feet 11 inches inside diameter, 1244 inches thick, and 4 
feet 9 inches high, and is intended to protect the captain 
of the ship in battle. 

The weight of this huge block of steel is 30 tons, and 
the rough ingot from which it was forged was 65 tons. 
It was produced by the firm of Schneider & Cie., of 
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NEW ELECTRIC ORGAN MOVEMENT. 

The introduction of the pneumatic movement for 
organs was one of the great steps in the development 
of this instrument. By it the strain of directly open- 
ing the pipe valves was removed from the fingers of the 
performer, and a light acting manual, as easily played 
upon as a piano keyboard, was placed at his command. 
In the illustrations accompanying this article we show 
another improvement, that is as distinct a step in ad- 
vance as the one just men- 
tioned. By it electricity is 
called into play, and the pneu- 
matic movement is controlled 
by the electric current. 

In Fig. 1 a section of the 
mechanism is shown. The 
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details of the pneumatic move- 
ment will be at once recog- 
nized by those familiar with 
it. It is controlled by the 
electric attachment, that 
































elevation of the draw stop mechanism are given, by ; 


which arrangement this difficulty is avoided com- 
pletely. Referring to the section, two magnets, BB, 
wound in the same way are shown arranged horizon- 
tally, and supplied with a horizontal cylindrical arma- 
ture, which is permanently magnetized. It is attracted 
to one or the other of the magnets, according to the 
one the current is caused to pass through. Air pressure 
from the organ bellows comes through the passage, G. 
When the armature, A, is attracted toward the left, 
as a current passes through the left hand magnet, this 
air pressure raises the bellows and opens the stop. As 
the bellows rises, the spring, F, breaks contact with the 
piece, D. This cuts off the left hand magnet from the 
line, but the polarization or magnetization of the arm- 
ature causes it to retain its place. Hence the bellows 
stays open. Butin rising by means of the spring, E, 
and another contact piece corresponding to it, it throws 
the right hand magnet into its own circuit. Then, 
when another pulse of electricity is sent by the oppo- 
site movement of the stop handle, it passes through 
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WACKER’S IMPROVEMENTS IN 


Le Creusot, France. The ingot was worked to a dia- 
meter of about 614 feet, then bored, and then worked 
by forging on a mandrel to the dimensions given above. 
It is the first fighting tower that has ever been made 
in one single piece. 
Op 
CURIOUS ACCRETION OF EMERY WHEEL DUST. 

The particles of materialremoved from solid bodies 
by tke abrasive action of dry emery wheels are always 
more or less heated. Dust from metals is often fused, 
and sometimes dissipated altogether. Fused globules 
of metal are frequently found in emery wheel dust, but 
the stalagmitic formation consisting of particles weld- 
ed together, as shown in our engraving, is not com- 
mon. 

These curious growths are formed almost hourly by 
a wheel 14 inches in diameter, revolving at the rate of 
900 revolutions per minute, employed in shaping some 
of the steel parts of a sewing machine. The position 
of the stalagmite relative to the work and the wheel is 
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forms the subject of this article. Within a wind chest 
a hollow cored electro-magnet, indicated by B, is 
mounted in a vertical position. A cylindrical arma- 
ture, A, plays up and down below it. The armature 
and core are made of soft iron. The armature fits 
loosely in a cylindrical chamber directly below the 
magnet. Its top and bottom are covered with disks 
of leather. 
Below the armature a nozzle communicates with the 
open air. Thus, when the armature rises, the openiag 
in the magnet core is closed. When it falls, it closes 
the opening of the nozzle, C. The wind chest is in con- 
stant communication with the organ bellows, so that 
the air within it is maintained at a pressure above that 
of the atmosphere. Within it is a bellows that is held 
open normally by aspring. It will be seen that when 
the armature has fallen the bellows is filled with air from 
the wind chest. The pressure is carried down through 
the hollow core and space surrounding the armature 
and through the passage, W. ‘The bellows, under the 
circuinstances, remains distended 
and closes the valve, K, and keeps 
the valve, L,open. This Jeaves the 

‘outer bellows free to remain open 
or shut. The tracker attached to 
the arm at M, acted on by the pipe 
valve, pulls it shut, and no air is 
admitted to the pipe. 

When it is desired to sound the 
pipeacurrent of electricity is passed 
through the wire. This draws up 
the armature, and closes the open- 
ing in the magnetic core, and at the 
same time opens the nozzle, C. The 
bellows in the wind chest, having 
its interior put in communication 
with the outer air, at once closes 
under the effect of the air pressure 
within the box. This opens the 
valve, K, and closes the valve, L, so 
that the outer bellows is forced open 
by the pressure from the wind chest. 
The tracker is caused thereby to 
open the pipe valve, and the pipe 
begins to speak. In Figs. 2,3, and 4 
different modifications of the mag- 
nets and armatures are shown. 

All this is done so quickly that a 
sensitive pipe can be made to speak 
six hundred times a minute. 

These are the pipe movements, 





CURIOUS STALAGMITIC FORMATION OF EMERY WHEEL DUST. 


shown in Fig. 1. Under the microscope the particles 
do not appear to have been entirely fused, but only 
sufficiently softened to cause them to stick together. 

The mass of the aggregation is quite solid and strong. 
Except in color, it more nearly resembles a spire of 
coral than anything else. 


and one such magnet and attach- 
ments are supplied for each key in 
the manual and for each pedal key. 
For the draw stops a somewhat different apparatus is 
provided. 

It is clear that what has been described would an- 
swer for them, but with the attendant disadvantage 
that electricity would have to be supplied as long as 
the stop was keptopen. In Figs. 6 and 7 a section and 





XRAY 


ELECTRIC ORGANS AS APPLIED IN THE CATHEDRAL, 


“ 


CITY. 


the other magnet, and draws the armature to the right. 
The bellows under the influence of thespring shown in 
Fig. 7 collapses, closes the draw stop, and at the same 
time cuts off the current of electricity. A separate wire 
is provided for each magnet going from the draw stop 
handle, but asingle return wire acts for both. The 
horizontal position of the magnets in conjunction with 
the polarized armature are the distinguishing features 
of this mechanism. The bellows acts by a tracker 
directly on the stop valve. 

One of these movements is supplied for each stop, 
and thus the whole range is controlled by electricity. 
Very little current is required, as the draw stops are 
worked by a current of a second’s duration. The man- 
ual consumes but little. 

To give some ideaof the connection between manual 
and soundboard, the section shown in Fig. 5 has been 
given. Tothe right isa key in its normal position. 
When depressed by the finger, it makes an electrical 
connection between the oscillating piece, A, and the 
contact piece, B. All the magnets connect at one ter- 
minal with a single wire, running from them to the 
contact piece, B, and including in its course the bat- 
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STALAGMITIC ACCRETION OF EMERY WHEEL DUST. 


tery. Each of the other terminals of the magnets has 
its own wire which runs to the manual, each wire being 
eonnected by the binding screw and spring, C, to its 
own key. Hence, when a key is depressed it actuates — 
the magnet connected with it, and makes the corre- 
sponding pipe give its note. On the left of the draw- 



























































































tent electrician. 


Sepremper, 1886. 


ing will be recognized in section the electric valve 


movement just described. A variation is here intro- 
duced by placing the outer bellows below, instead of 
above, the supporting board. The cable containing 
the individual wires, insulated from each other, is 
shown between the keyboard and movement, while 
above the movement is shown the soundboard, a pipe 
valve, and a row of pipes. 

This arrangement leaves the manual perfectly free 
from strain. The keys, by being weighted, or by the 
use of springs, are made to work as easily or stiffly as 
desired. 

What this invention effects is to render possible the 
playing of any number of organs from the one manual 
and by one organist, whatever be the distance of the 
soundboards from the performer. It is the invention 
of Mr. George Wacker, of 168th Street and. Franklin 
Avenue, New York city, an organ builder of long 
experience, and, as this invention shows, a compe- 
The complications and difficulties 
that beset the simple organ movement have to be al- 
lowed for, and here the skill of the organ builder is 
necessary. An electrician would not be able to cope 
with these difficulties any more than a mere organist 
could solve the electrical problems. A com- 
bination of the two was required in the solu- ~ 
tion of the problem. 

The Stewart Memorial Cathedral, in Gar- 
den City, on Long Island, furnishes a good 
illustration of the practical application of 
this invention to the second largest organ in 
the world. There an organ with two hun- 
dred and forty keys in the manual, thirty 
pedal keys, one hundred and fifteen stops, 
and seven thousand pipes, is provided with this instru- 
ment. A sectional view of the cathedral accompanies 
this article. 

The organ is divided into five parts. The main or- 
gan is in the chancel, immediately back of the manual. 
In the erypt under the front entrance is what is known 
as the “chapel organ.” High up in the tower are the 
“tower” and ‘‘solo” organs, the latter unprovided as 
yet with its pipes. Then over the stone ceiling, between 
it and the roof beams, is the ‘“‘echo organ.”? The bel- 
lows for the chancel organ are driven by a steam en- 
gine under it. A second engine and bellows supply the 
other four divisions, A small magneto-electric ma- 
chine, run by a sewing machine belt, generates the 
electric current. At will the organist plays on one or 
the other of these organs, producing the most beauti- 
ful distance and echo effects. 

In the processional hymn with which the service 
commences, the system is brought into play most effect- 
ively. The choir forms in the chapel, and is accompanied 
by the chapelorgan. As they come up into the body of 
the church, the tower organ is brought into action. 
Then, as they approach or reach the chancel, the cur- 
rent being shifted from the tower, the chancel organ 
may take up the strain. 

Each of the different divisions has its own manual for 
the convenience of the tuner. When the chapel organ 
is played from the chancel manual, the keys of its inde- 
pendent keyboard, the church’s length from the or- 
ganist, move up and down as the notes are sounded, 
producing a most peculiar effect, as if some invisible 
performer were seated in front of it, and moving the 
keys. 

In the entire organ there are about four hundred of 
these magnets. Having nosprings and no adjustments, 
when once in place, they are set forever. The great 
wind valves, sometimes of fourteen inches area, open 
and close with absolute certainty. The most beauti- 
ful effects of this great organ are due to and depend 


‘upon electricity, and it never yet has failed. 


As an illustration of the size and range of the organ, 
it is of interest to note the largest and smallest pipes. 
The largest is 19 in. by 23 in. in area and 32 ft. long, 
giving 1614 vibrations per second (sub-contra C or Cs); 
the smallest, rather less than half an inch long, gives 
16,896 per second, corresponding to the upper C (C’)— 
arange of ten octaves, and practically covering the 
musical capacity of the human ear, though Preyer has 
claimed that from 16 to 41,000 vibrations per second, or 
an octave and a fraction higher, can be heard by some 


ears. 
oe 


Tetanus Treated by Rest. 

Dr. De Renzi states, in the Rivista Clinica, that by 
treating patients with traumatic tetanus by means of 
perfect rest, he has been able to restore four out of five 
to health ; whereas, when treated in other ways, these 
patients usually die in two or three days. He places 
the case in a special room, where absolute silence 
reigns. Even in the passages leading to it and in the 
neighboring wards care is taken to lay down carpets, 
so that no sound shall penetrate the tetanus ward. 
The door of the latter is of course well oiled, so as to 
open and shut noiselessly, and the patient’s ears are 
stuffed with cotton wool, he himself being strictly en- 
joined not to make the slightest noise. He must, of 


-eourse, be fed. This has generally been considered im- 


possible, the teeth being clinched and the spasmodic 
contraction being increased by attempts to masticate. 
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The obstacle may, however, be easily overcome by 
parting the jaws and introducing liquid food through 
a curved sound ; swallowing is accomplished without 
difficulty. This method of treating traumatic tetanus 
has been tried with success by several Italian prac- 
titioners—Drs. Pisani, Maragliano, Ria, ete. The only 
disadvantage is that the affection is sometimes pro- 
longed for two months. It seems to increase in dura- 
tion as it diminishes in force. 
poems EY Se 
IMPROVED PIPE WRENCH. 

This wrench is strong, durable, and very simple in 
construction, and not liable to get out of order. It is 
preferably made of cast steel, the serrated block being 
made of the best tool steel. For its gripping power it 
does not rely upon the spring, which is applied to hold 
the block in place when working the wrench in an in- 
verted or overhead position. The gripping power is 


obtained by placing the serrated block eeccentrically in 
relation to the hook-shaped jaw. To operate the wrench 
the block is simply closed on the pipe, and to remove 
it the handle is pushed backward, when the peculiar 
curve in the jaw will allow the wrench to easily leave 
the pipe. 


When using an adjustable wrench, fitting 


which they are to be used. Forthe use of jewelers and 
opticians, the fine emery is poured into water contain- 
ing gum, and the coarser particles allowed to settle; 
the fine, impalpable dust remaining suspended in the 
liquid is then collected and used in polishing fine lenses, 
spectacles, and similar articles. The largest amount 
of emery is used by the manufacturers of plate glass, 
though great quantities come upon the market pre- 
pared in a great many different shapes to suit special 
purposes. One of the largest of these industries is the 
manufacture of emery wheels; these are prepared by 
mixing the powder with glue or cement, and subjecting 
the paste to great pressure. Mixed with paper pulp 
and rolled into sheets, it is sold in the form of patent 
razor strops and knife sharpeners. Spread out on pa- 
per and cloth, it forms an excellent substitute for sand 
paper. Recently it has been discovered that erystallized 
corundum, when ground, forms a better abrading ma- 
terial than emery, owing to the fact that it breaks into 
sharp edged fragments, while emery has rather a 
rounded form. This discovery was followed by the 
discovery of large deposits of corundum and emery in 
Massachusetts, North Carolina, and Georgia. All of 
these localities are being actively worked, and large 
quantities of American material are being 
put on the market. 

In the near future it is probable that cor- 
undum will assume a far more prominent 
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THE FATKIN PIPE WRENCH. 


pipes of various sizes, the pipe is liable to be crushed; 
but with a wrench such as this, three-fourths of the cir- 
cumference of the pipe is covered, and that danger is 
obviated. It is claimed that the several sizes of this 
wrench can be furnished for the same amount that is 
now paid for one adjustable wrench. 

Further particulars regarding this wrench, which 
has been patented, can be obtained from Mr, T. O. M. 
Davis, of Winifrede, W. Va. 

i ir 
Corundum and Its Uses. 

Corundum in its pure state is composed of the oxide 
of aluminum, having the formula Al,0s, 7. e., it con- 
tains two atoms of oxygen in each molecule. It is an 
exceedingly tough, compact mineral, occurring ina 
great variety of colors—blue, red, yellow, to nearly 
white. The pure crystals are translucent, and used as 
gems. . It is one of the hardest known minerals, being 
placed in the seale of hardness next to the diamond. 
This quality is the source of its greatest value in the 
arts. The species is divided into three varieties—sap- 
phire, corundum, and emery. 

Sapphire includes the purer kinds of fine colors, 
transparent or translucent. These stones are used as 
gems, and are known by names indicating their color. 
The following well known jewels are forms of this mine- 
ral: Ruby, sapphire, oriental emerald, oriental topaz, 
and oriental amethyst. These gems are found chiefly 
in the beds of rivers in Ceylon, though some rubies are 
brought from Syria. The value of these stones was 
well known to the ancients, who used them under vari- 
ous names now obsolete. The stone called sapphire by 
Pliny is now known to lapidarists as lapis lazuli. 

The oriental emerald is perhaps the rarest gem 
known. A few specimens have been found among the 
gold sands of the Missouri Rivernear Benton. But few 
of these jewels are in existence, and these are in the 
great collections of Europe. 

Corundum generally means the dull, untransparent 
occurrences of the mineral. They vary in color—blue, 
gray, or brown—but are never clear or capable of being 
cut; it usually occurs in large, rough crystals, or in 
massive cleavages. 

Emery is granular corundum. It is black or grayish- 
black in color, and mixed with grains of magnetite. 
Emery has very much the appearance of fine-grained 
iron ore, and for a long time was considered to be such. 
The texture is variable, some specimens being composed 
of almost impalpable grains, while others are made up 
of large, rough fragments of crystals. 

Until recently the only source of emery was the far 
East, the island of Naxos, in the Grecian Archipelago, 
containing the chief mines. The emery was shipped 
from the port of Smyrna, and was known to commerce 
asSmyrnaemery. Between the years 1835 and 1846 the 
entire business was in the hands of an English capitalist, 
who had-a monopoly obtained from the Greek Govern- 
ment: In 1847 Dr. J. Lawrence Smith, an eminent Ameri- 
can scientist employed by the Turkish Government to 
explore the dominion for valuable mineral deposits, dis- 
covered two large deposits of emery, one at Smyrna 
and the other on the site of ancient Ephesus in Asia 
Minor. These deposits have since then been worked 
by companies paying a royalty to Turkey. 

Emery and corundum are chiefly used in the arts as 
abrading and polishing materials. The mineral is 
ground, and separated by passing through sieves into 
classes of various dimensions, which are then further 
prepared in different ways adapted to the purposes for 
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place among the useful minerals as the 
source of the metal aluminum. The cheap 
production of this metal has long been the 
object of experiment to metallurgists ; and 
corundum, furnishing the purest source from 
which it can be obtained, will probably be 
the most valuable ore. Even at present a good deposit 
of corundum is as valuable a ‘‘ find” as one could desire 
to have on his property, there being a steady and 
regular demand for it. Corundum is generally found 
associated with crystalline rocks, such as granular 
limestone, gneiss, granite, or slate. The emery of 
Asia Minor is associated with granular limestone. The 
characteristic by which it is most readily distinguished 
by the prospector is its extreme hardness. A fragment 
of corundum will scratch any of the constituents of the 
rocks in which it is found.—The Milling World. 
Nee nn ne 5 san aE 
A Shying Horse. 

To the inquiry, Why does a horse shy ? the Wational 
Live Stock Journal replies: Because he sees something 
which he does not understand, and is filled with a 
greater or less degree of fear, something as the boy 
feels when he shies at the burying ground, and goes 
around to keep clear of it. It may be some new or un- 
usual object that the horse sees, or it may be an imper- 
fect view of it. Even a familiar object, if it comes to view 
suddenly and unexpectedly, will cause a horse to shy 
or jump, just as an unexpected object or sound causes 
a nervous person to start. When a person isso startled, 
how much would it improve the matter to be scolded 
at or given a cut with a whip? Just as much as the 
same treatment would in the case of thehorse. Harsh- 
ness only aggravates the matter. 

The more the horse is scolded and whipped, the more 
nervous he gets; and every time he passes the place 
where the fright and whipping occurred, he will recol- 
lect the unpleasant affair, and he will begin to prick up 
his ears and fidget, ready for another jump. Give him 
the lines, and he will go byin a hurry. The proper 
way is never to strike or scold a horse that is startled 
or frightened. Speak to him coolly, calmly, and kind- 
ly ; give him time to see and collect his scattered senses, 
and make him feel that you are his friend and pro- 
tector. When he sees that all is right, there is an end 
to all further trouble. We have seen a horse refuse to 
cross an unsafe-looking bridge; but when the driver 
took him by the bits and walked ahead, the horse cau- 
tiously followed. Next time he required no coaxing or 
urging to cross the bridge. He might have been 
whipped into it at first, but was not the milder course, 
although a little trouble, the better one? The horse 
showed his confidence in the driver ever afterward. 


PATENTS. 


‘Messrs. Munn & Co.,, in connection with the publication of the 
Scientific American, continue'to examine improyements, and to 
act as Solicitors of Patents for Inventors. 

In this line of business they have had forty years’ experience, and have 
now unequaled facilities for the pre paration of Patent Drawings, Specifi- 
cations, and the prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Wunn & Co. 
also attend to the preparation of Caveats, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringement of Patents. All 
business intrusted to them is done with special care and promptness, on 
very reasonable terms. 

A pamphlet sent free of charge, on application, containing full inform- 
ation about Patents and how to procure them; directions concerning 
Labels, Copyrights, Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases, Hints on the Sale of Patents, etc. 

We also send, free of charge, a synopsis of Foreign Patent Laws, show- 
ing the cost and method of securing patents in all the principal countries 
of the world. 
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EXTERIORS OF SMALL DWELLINGS, 

The owner of a small farm wishes to erect a cheap 
dwelling; and while he has not the means to use 
costly ornaments, he wishes to secure ‘‘a neat and 
symmetrical exterior,” and desires suggestions from 
us. 
small views of houses of moderate or small cost, from 





which he may make a selection, and we trust they will 
afford useful hints to others of our readers. 

For a quite small house, Fig. 1 gives a view of one 
with both neatness and symmetry, the only part of 
which requiring a single dollar in expenditure for the 
sake of ornament is the curved top of the front en- 
trance. The broad eaves and brackets are an essential 
protection of the walls from storms and rain, and 
their cost is small. A dwelling may be built after this 
style, with small dimensions, with two rooms below, 
besides the kitchen added, and with two sleeping 
apartments above stairs; or it may be made larger 
with double cost, and wider rooms with ample closets. 

A handsomely built Gothic cottage is represented by 
Fig 2. The steep roof of this style has the advantage 





Fig. 2. 


of less danger of leakage from rains, and is well fitted 
for aslate roof. The house is of larger size than the 
one last described, and rather more attention is given 
to ornament. 

A cottage intended for nearly all the room which it 
gives to be on the common floor, to avoid frequent 
passing up and down stairs, is shown in Fig. 3. It 
makes no pretension to outside ornament, and yet 
such a dwelling neatly constructed, and surrounded 
with handsomely planted grounds, might constitute a 
rather pleasing as well as comfortable home. 

For a neat farm house, with a slight air of elegance, 





| Piazza. 


In compliance with his request, we give a few! 





| Fig. 4 is a good representation of the bracketed style. 
But little explanation is needed. Cheap and substan- 
tial side walls are made with boards or plank outside, 
with vertical battens both outside and within ; and on 


plastering. Wehave found dwellings constructed in 

this way to be quite as secure from cold winds as the 

best walls laid in with brick, where they possessed 

some additional advantages.—Country Gentleman. 
THE PEOPLE’S PALACE, LONDON. 

The foundation of a People’s Palace atthe East End, 
London, was lately laid by the Prince of Wales. The 
funds for this undertaking originated ina nucleus 
of £12,500, part of a larger sum left for the benefit of 
the East End by Mr. Barber Beaumont. About an 
acre and a half will be covered with buildings, leaving 
three anda half for recreation purposes, such as run- 
ning, cycling, tennis, ete. The Drapers’ Company 
have contributed £20,000 for the establishment of 
technical schools and ranges of workshops, where all 
the principal trades carried on at the East End will 
be taught by practical artisans, so that no lad in 
future need begin life without the knowledge of some 
trade. These buildings are designed for the accommo- 
dation of 20,000 students. Indeed, the trustees wish 
to see the whole institution so framed that, whether 
in science, art, or literature, any student may be able 
to follow up his education to the highest point; in 
fact, that the Palace may become the university 
for East London. At the same time, the Palace 
will afford ample means for recreation and social 
enjoyment. ‘There will be a winter garden and 
concert hall, a library and reading-rooms, gym- 
nasia, and a swimming bath (the last contri- ¢ 
buted by Lord Rosebury), and, as we have said, 
anextensive recreation ground, where on summer 
evenings efficient bands are to be provided, so that 
workmen, with their wives and children, may find 
a pleasant resort for social intercourse after the 
day’s work is done. The main building, of which 
we give an illustration, is to be constructed from ; 
the plans of Mr. Robson. The architectural fea- 
tures are decidedly Oriental. The structure is to be 
of red brick and white stone, and facing the main 
thoroughfare will be a semicircular portico, sup- 
ported upon columns, and surmounted by a large 
and handsome dome, right and left of which will 
tower a lofty ornamental minaret, capped by a gilded 
cupola. : 

Under the dome will be the large entrance hall, 
intended during the day time to serve as a covered 
playground for the children, and in the evening as a 
species of common room, in which the workmen may 
sit and chat. Opening out from this will be ‘‘ The 
Queen’s Hall,” where the concerts will be held, and of 
this the Prince laid the foundation stone on June 
28. Beyond will be the library, reading- rooms, 
schools, ete. The Palace is to form a center for the 





| the inner battens thick, tarred building paper, with | 
battens again on this paper to receive the lathing and | 





‘formation of cricket, football, cycling, and other 
‘clubs, and the trustees hope to secure a suitable 
_ground for the use of such clubs.—The Graphic. 
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Professional Statistics, 


law, and medicine—was, in 1880, 254,520, of whom 




































































64,698 were ministers, 64,137 lawyers, and 85,671 physi- 
cians and surgeons, 12,314 dentists, and 27,700 pharma- 
cists. Hence the proportion in the learned professions 
(so-called) is about 1 to 200 of the population. The 
proportion of ministers and lawyers is very nearly 
equal, and is 1 to 782 of the population. The propor- 





















































































































































tion of physicians and surgeons is 1 to 584, and of — 


dentists 1 to 4,000.—Jouwrnal of Education. 
a 
DESIGN FOR A RESIDENCE, 

In our last nuinber on page 28 we gave the perspec- 
tive elevation of an excellent design for a country resi- 
dence by C. H. Stilson, architect, New Haven, Conn., 
and promised to give the floor plans in our present 
number. We accordingly present them herewith. 


This house has a very pleasing exterior aspect, while ~ 


the interior is conveniently arranged, and might, if 
required, comfortably accommodate two families 
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Firsf Floor Plan 


FOR PERSPECTIVE ELEVATION SEE ‘AUGUST NUMBER, PAGE 28. 





FLOOR PLANS FOR A RESIDENCE. 





Chamber 
100x140" 


Chamber 
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Second Floor Plan. 


SepremBer, 1886. 


The number of men in the three professions—divinity, 
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WEDGE CUTTER. 

The engraving shows asimple contrivance for cutting 
wooden wedges rapidly and all of uniform size. A 
gauge block is placed between the prongs of a forked 
wooden or metal block, and adjusted in proper position 
for the wedges to be cut by means of screws, one of 
which passes through a cross piece on the bottom of 
the block, and the other through one shank of a stir- 
rup extending under the forward end of the block. 
The thickness and taper of the wedge can thus be 
easily obtained by raising or lowering either end of 
the gauge. To the angle of the angle lever, which 
is pivoted to the rear end of the block, is pivoted 
one end of a curved bar whose forward end is secured 
to a cutting blade sliding in guides attached to the 
shanks of the block. Upon raising the handle, the 
piece of wood from which the wedge is to be cut may 
be placed upon the gauge and against a block held at 
the inner end of the prongs. The blade has its bottom 
slightly hollow ground at the cutting edge, and on its 
top it has a short steep bevel at the cutting end and a 
longer flat bevel behind. Upon pressing the handle 
down, the steep bevel splits a piece from the block of 
wood, whichis then removed. The surface of the piece 
split from the block is then shaved off clean by the 
blade. The handle is then raised, whereby the blade 
is withdrawn and the wedge formed is thrown out at 
the back of the blade by a wire attached to the angle 
of the lever and passing through the main block and 





JENKINS’ 


LIGHTNING WEDGE CUTTER. 


gauge, as shown in thesectional view. The connecting 
rod is curved so as not to interfere with placing the 
piece of wood upon the gauge. 

This invention has been patented by Mr. James T. 
Jenkins, of Clements, Cal. 

ee 
Influence of Magnetism upon the Embryo. 

In the Biologisches Centralblatt we find a few inter- 
esting data relative to the influence of magnetism upon 
the embryo. 

During the course of an artificial incubation Prof. 
Maggiorani submitted a certain number of hens’ eggs 
to the influence of powerful magnets, taking care in 
doing so to keep at the same time an equal number of 
eggs away from all magnetic influence. The result 
was that, in the first group, four times more eggs were 
arrested in their development than in the second. After 
being hatched, three times more died out of the pro- 
ducts of the first group than out of those of the second. 
Among the survivors, those of the second group all de- 
veloped normally, while out of 114 of the first, 60 exhi- 
bited numerous imperfections or abnormal movements. 
Six chicks only of the same group reached maturity, 
and among these six two were cocks of remarkable size 
and appetite. Of the four hens, one never laid eggs, 
and the others laid very small ones, weighing about an 
ounce, and incapable of producing living beings.—La 
Inmiere Electrique. 

—_—S_——<——+- 0 
Mineral Wool. 


In constructing fine houses builders now pretty gene- 
rally use mineral wool between the floors and ceilings. 
This fibrous metallic substance is produced by sending 
a blast of air or steam through a jet of molten slag 
when it flows from the furnace. Having sustained the 
heat of fused iron, it is non-combustible and free from 
organic matter, so that it cannot rot or harbor any 
vermin. It is completety soundproof, and may be 
termed an absolute non-conductor of heat, for a layer 
of one inch thickness, says our informant, may fuse on 
one side while the other will remain cool. These pro- 
perties, combined with its extreme lightness, have 
since its introduction a few years ago asa new building 
material made it a great favorite with architects and 
builders, and it is now largely used as a sound and fire 
proof filling between floor and partitions, and in attics 
to keep out heat and cold. 
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AN ‘ADJUSTABLE HARROW. 

A form of construction which permits the adjust- 
ment of harrows narrower or wider, as the work to be 
done may require, is shown in the accompanying illus- 
tration. The harrow hasouterand inner toothed bars, 
with a center bar and its braces hinged to each other, 
so the harrow can be contracted and expanded. The 
hinged parts are supported against the resistance of 
the soil by a ratchet bar attached to one of the outer 
toothed bars and a pawl pivoted to the other outer 
toothed bar, the pawl being raised from the ratchet 
bar by a lever pivoted to the center bar of the harrow, 
to allow the harrow to be contracted by the resistance 
of the soil when the horse is started for- 
ward. The harrow can be expanded by 
raising its rear end by the handles, and 
then pushing the center bar forward with 
the foot until the desired width is ob- 





Casehardening Steel, 

When the peculiar shape of a cast steel tool or other 
piece is such that the ordinary processes of hardening 
and drawing may distort and spring it out of shape, 
casehardening is employed instead. This, as practiced 
with prussiate of potash (ferrocyanide of potassium), 
hardens merely the surface or ‘‘skin” of the steel, and 
does not affect the interior. Cast iron and wrought iron 
articles are frequently so treated to give their surfaces 
a hardness impossible otherwise to obtain; but this 
treatment is restricted in its employment on steel, to 
articles and tools where grindings and resharpenings 
are not required. If a rotary cutter, for a milling ma- 















































































































































tained. In the case of large harrows the 

































































center bar affords a convenient place for 






































a driver’s seat, when the handles may be 
































omitted if desired. This harrow can also 




























































































be used as a cultivator, and can be quick- 
































ly adjusted or changed without removing 





























the hands from the handles. 





This invention has been patented by 

Mr. W. Boatner, of Woodville, Miss. 
—_————~9 0-6 ______ 

MACHINE FOR CUTTING SCRUB, CANE, ETC. 

The machine shown in the accompany- 
ing engraving is adapted for trimming 
hedges, and for cutting any kind of scrub, 
rushes, cane, ete., and it may also be used for cutting 
hard wood up to three inches in diameter and soft 
wood up tofour inches. It is particularly applicable 
for mowing on rough ground, as it easily aceommo- 
dates itself to the inequalities and is not liable to become 
clogged. The cutter is very simple in construction, 
and the knives, which form the weakest part, can be 
quickly replaced when damaged. The axle of the 
drive wheels, which are 414 feet in diameter, revolves 
in bearings attached to a frame from whose forward 
part the tongue extends. To one end of the axle is 
secured a large beveled gear wheel that meshes with a 
beveled pinion attached to the forward end of a shaft 
revolving in bearings attached to the side bar of the 
frame. Upon the other or rear end of this shaft is a 
beveled gear wheel, meshing with a pinion upon a 
shaft revolving in bearings formed in the outwardly 
bent arms of a bar which is mounted, and turns upon 
the rear part of the first shaft. One arm of the bar 
has holes in it to receive bolts by which it is secured to 
the frame and thus held in position on the shaft. The 
cutter is mounted upon one end of the second shaft. 
When scrub, sugar cane, etc., are to be cut, the cutter 
is adjusted in a horizontal position, as shown in the 
engraving, the perforated arm of the bracket being 
bolted to the rear cross bars of the frame. When the 
machine is used as a hedge trimmer, the bracket is 








BOATNER’S ADJUSTABLE HARROW, 


chine, ora planer or lathe cutter, was so treated it 
would require to be recasehardened every time it was 
ground, as the steel coating given by casehardening is 
only superficial. Yet for temporary purposes a case- 
hardened tool will do effectual work; the writer once 
did a considerable job in screw threading with a large 
tap mad? of wrought iron and casehardened, no steel 
of the proper size being available. 


ot 0 
A Fast Illustrated Paper Press. 


How'to print large editions of finely illustrated news- 
papers quickly has been troubling the publishers of all 
such papers the world over. It is rather surprising 
that a Russian paper, issued in St. Petersburg, is the 
first to try a new press specially designed to do such 
work. 

The press has been built by Denier, of Paris, and the 
idea is to have the printing of the illustrations done 
either before or after the reading matter, but during 
the same run of the sheet through the press. Thus the 
reading matter is made up in forms with blank spaces 
where the pictures go, while in the picture forms the 
reading space is left blank. There is an arrangement 
whereby the illustrations are inked by rollers separate 
from those used in inking the reading matter, so that 
fine ink can be used for the cuts and ordinary ink for 





THE “FAUGH-A-BALLAGH” SCRUB CUTTER. 


turned and bolted to the frame in such a position as to 
hold the cutter vertically. The machine is light 
draught, two horses being sufficient in light serub. 

This invention has been patented by Mr. William 
| McLaughlin, P. O. Box 26, Auckland, New Zealand; 
the machines have been most successfully used in both 
New Zealand and Australia. 


the text. The making-ready is done as in all book 
presses. 

The sheets are cut as they are printed, collected five 
at a time, and deposited on a receiving table without 
any tape touching the impression, and the copies when 
delivered in this manner are said to be as clean as 
when they leave the press.—Zhe Paper Mill. 
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OLD FALCON COCOA HOUSE, CHESTER. 
This is a very complete restoration of one of the 
most intere&8ting of the Chester timber houses. It is 
the property of the Duke of Westminster, and itis said 


_ that it was the first property acquired by the Grosve- 


nor family in Chester. It was for many years an old 
coaching inn—one of the most important in the town— 
and many acarouse its blackened timbers have wit- 
nessed ; but now it is tenanted by the Chester Cocoa 
House Company, and dispenses tea and buns with a 
somewhat hypocritical air. 

Those jaunty,irregular old gables and bulged out win- 
dows do not seem quite to suit the matter of,fact busi- 
ness going on inside, but appear to be looking back 
regretfully to the ‘‘merry old days.” The building had 
fallen into a very bad state of repair; the long row of 
windows.on the first floor were partly blocked up, and 
the front on the ground floor was blocked up and filled 
with sash windows. These obstructions have been re- 
moved, and an oak bay window: inserted, which was 
really necessary to support the ends of the joists. 

The many coats of paint were removed from the tim- 
Inside the 
structure required great care, as there were no internal. 
walls, only partitions carried on beams, which in many 
The basement shows that 


the stone arches remain. 
Mr. George Smith, A.R.I.B.A., added some rooms at 
the back, and he was to have been employed for the 
restoration. At his untimely death last year the work 
was placed in the hands of Messrs. Grayson & Ould, 
architects, of Chester and 
Liverpool; and Mr. Wm. 
Parrott, of Chester, was 
the builder. The drawing 
is in this year’s exhibition 
of the Royal Academy.— 
Building News. 
_————0-o oe 
Preservation of Yeast. 


It frequently happens 


RESTORED By 


RAYSONE 


full and successful opera- 
tion has, for some reason 
or other, to stop work for 
a week or so, and there is 
then considerable difficulty 
in preserving the necessary 
quantity of pitching yeast 
for the renewal of the brew- 
ings. If recourse is had to 
some stock yeast from 
some neighboring brewery, 
there is great risk that the 
flavor and character of the 
beers may vary, for it is 
now well known that cer- 
tain types of yeast produce 
beers of different flavors. 
It is, therefore, a matter of 
the greatest importance 
that sufficient of the regu- 
lar type of yeast should be 
preserved pending the re- 
sumption of the brewings. 
The preservation of so un- 
stable a substance as yeast 
is attended with much difficulty, and on this account 
is seldom attempted, but some experiments in this 
direction by M. A. Kiesewalter have’ been recorded 
in a Continental contemporary, and as the subject is of 
so much importance we propose giving the results he 
has obtained. He describes three different processes 
of preserving yeast, viz., by the use of glycerine, by 
the use of alcohol, and by drying. In the following 
notes will be found brief descriptions of these three 
processes. 
PRESERVING YEAST BY GLYCERINE. 

The yeast is washed several times, and then dried by 
pressure. The pressed yeast is then mixed with ordi- 
nary commercial glycerine in equal proportions. The 
mixture is placed in large bottles or jars holding about 
a gallon each, which are filled up to the neck. The 
neck is then plugged with some cotton wool soaked in 
salicylic acid, and the bottle or jar is closed by a cork 
eovered with tin foil, and then sealed. Yeast treated 
in this manner can be kept fora long time in an ice- 
house without undergoing any change whateyer. When 
again required for use, it has only to be washed with 
water, and it is then ready for pitching with. 

PRESERVING YEAST BY SPIRITS OF WINE. 
In this case the yeast is also pressed, so as to get it as 
dry as possible. Thespirits of wine should contain 25 
per cent of alcohol, that is, of specific gravity 0°970, and 
should have had some good hops kept in it for a few 
days prior to use. One pound of spirits of wine of the 
above strength is required for two pounds of the well 
pressed yeast ; and the mixture is placed in bottles or 
jars, closed with salicylized cotton wool, and corked as 
in the preceding method. Bottles are, however, not 
absolutely necessary, for the mixture of yeast and 
spirits of wine may simply be placed in a zine basin and 
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covered with a cloth to prevent dust falling on it. 
Whether placed in bottles or an {open basin, the mix- 
ture of yeast and spirits of wine should be kept in an 
ice house. When required for use, the aleohol should 
be poured off, and the yeast only requires to be washed 
with water. 

PRESERVING YEAST BY DRYING. 

After being washed with water, the yeast is pressed, 
and then placed in spirits of wine, as in the preceding 
process, and left for some hours; the alcohol is then 
decanted off, and the yeast submitted again to pres- 
sure. After having been thus treated and pressed, the 
yeast is spread out on aclean cloth, placed ina sheltered 
position, and there exposed to a current of air till quite 
dry. This dried yeast is put into thoroughly clean and 
dry bottles, which are closed by corks. Yeast preserved 
in this manner can be used by simply adding some of 
the powder to the wort. According to Kiesewalter’s 
experience, yeast preserved in this way, and by glyce- 
rine, sets up a fermentation immediately on being 
added to wort, but the action of yeast preserved by 
alcohol is much slower, After being used several times, 
he found no difference whatever between the resulting 
yeast and that which was used for preservation; it 
possesses absolutely the same properties, and produces 
beer of exactly the same type.—Brewers’? Guardian. 

a 
A Mammoth Passenger Station, 

The Waterloo railway station, at London, has been 
opened for traffic by the utilization of the several new 
lines and platforms which have for some time past 
been in course of construction on the north side, and 


3 


alls : : 


The American Forestry Congress, 

In response to a very cordial invitation from the 
Colorado State Forestry Association and the Denver 
Chamber of Commerce, it has been decided to hold the 
fifth annual meeting of the American Forestry Con- 
gress at Denver, in September, probably the 16th tothe 
18th. This meeting promises to be of particular inter- 
est, for with it the Congress for the first time gives 
special attention to the unique conditions and prob- 
lems presented by the trevless plains of the West. 
Hitherto its work has been directed almost exclusively 
to the conservation of existing forests and their econo- 
mic utilization, but at the coming meeting it will 
consider the even more difficult problem of creating 
forests in a region naturally unfavorable to their 
growth. Papers giving the results of actual experience, 
and speculative discussions considering the relations of 
forests to water supply, the methods, profits, possibili- 
ties, and needed legislation concerning tree culture, are 
requested from members and friends. The titles of 
such papers should be sent to the secretary, Mr. B. EK. 
Fernow, Dept. of Agriculture, Washington, by July 
1, and the manuscripts themselves before Sept. 1. 

0 
An Old Gas Line, 

Some thirteen or fourteen years ago a strong flow of 
gas was struck at Lardinsville, Pa., by parties who had 
been ‘‘ wild-catting” for oil. The well was cased and 
the gas used to run an engine, the initial pressure be- 
ing about 85 pounds to the square inch. As the opera- 
tion was perfectly satisfactory, the experiment was tried 
of carrying the gas to an oil refinery, some three miles 
distant. The main in this 
case was only 3 inches in 
diameter, but proved so 
successful thata little later 
a 55g inch pipe line was 
carried across country to 
the mills of Spang & Chal- 
fant, at Sharpsburg, a dis- 
tance of seventeen miles. 
The comparatively low 
pressure of the gas, and 
small size of the main, pre- 
vented the line from sup- 
plying all the fuel required 
by the mills, and as a con- 
sequence a certain amount 
of coal was used to supply 
the deficiency. 

Owing to this circum- 
stance, other manufactur- 
ers were not aware of the 
radical economy effected 
at these mills, and were 
less disposed to repeat the 
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this station is now said to be the largest passenger 
terminus in the metropolis, covering an area of up- 
ward of 20 acres, and extending southward from 
Waterloo road to Westminster Bridge road. Owing 
to the continued increase of railway traffic, the en- 
largement of the station has been in progress during 
the last four or five years.’ What is designated the 
new station, on the south side of the old main line 
station, was completed about two years since, and did 
much to relieve the pressure caused by the great 
suburban traffic on the company’s several loop lines 
branching off from the main line; but this increased 
accommodation was found inadequate to the traffic de- 
mands made upon the company, and hence the further 
enlargement on the north side in the direction of 
York road, which has just been completed. It con- 
tains four additional double lines of rails and five 
new platforms. The station as now enlarged contains 
a total of 16 platforms and 19 lines of rails, having 
an aggregate length of more than four miles. A 
special feature in the arrangements of the station is 
the signal box at the entrance, which is said to be 
the largest in England, containing no less than 180 
levers. Including the purchase of houses, lands, and 
compensation, the estimated entire cost of the sta- 
tion is said to be £350,000. 
a 

A BILL has been introduced in the House of Repre- 
sentatives at Washington providing that from and after 
March 4, 1892, the metric system of weights and meas- 
ures shall be exclusively employed by the several de- 
partments and branches of the Federal Government in 
the affairs of the United States. The bill also provides 
that the metric system shall be taught in all schools 
supported or aided by the Goverament, 





experiment. This old pipe 
line was laid nearly thir- 
teen years ago, and with 
very little knowledge of 
the fluid it was intended 
to transport, but it has 
lasted admirably, and is 
stillin use. The company 
has never had an explo- 
sion, and but one or two 
unimportant accidents. A 
rather interesting experi- 
ment was undertaken when the main was first laid. A 
ball, five inches in diameter, was placed in the pipe 
and the gas turned on. With a pressure of 85 pounds, 
it is said, the ball was just seventeen minutes in 
traversing the seventeen miles length of pipe. 


The Locomotive Whistling Nuisance. 

A well posted railway man says that the obligatory 
tooting of a locomotive on the New York, New Haven, 
and Hartford Railroad in an ordinary day’s run in- 
volves a waste of steam requiring the consumption 
of 280 pounds of coal to renew. He estimates the 
whistling expenses of that particular railway at $15,000 
per year. There is a similar waste in the blowing of 
the whistles of stationary and steamboat engines. It 
is a matter worth the serious study of practical rail- 
road men whether they cannot devise a cheaper noise 
with which to give notice of the approach of trains to 
stations and grade crossings. 

EE oo 
A Boy with Cat’s Eyes. 

The case of a boy of six years with eyes like a 
cat’s has recently attracted considerable attention in 
Chicago. He was taken for treatment to the Eye 
and Ear Infirmary, where his peculiar case excited 
much interest among the oculists. A greater portion 
of the iris is absent in both eyes. Inadarkened room, 
it was found that they were similar in nearly all par- 
ticulars to the eye of a cat. There was an immediate 
expansion, and the eyes blazed in the dark like balls 
of fire. The child is able to see with greater ease in a 
subdued light or in the darkness, as too much light 
blinds him. He distinguishes objects at a distance 
much more readily than when placed a few feet from 
his face. The physicians declare it to be a genuine 
case of photophobia, 
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.CARVED CABINET, 


We give beneath, from the Building News, an illus- 
tration of a walnut cabinet with ornamental carved 
designs. The art of carving in wood is not as much 
practiced in this country as it should be. As an occu- 
pation for young people—boys or maidens—it is full of 
attraction. With a little perseverance almost any per- 
son may learn to do handsome work; and when the 
accomplishment has been acquired, there is no end to 
the pretty forms with which the apartments and fur- 
niture of the home may be adorned—to say nothing of 
profit to be derived from the sale of carved work by 
those who wish to earn money. 
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Mortars and Concretes, 
PROPORTIONS OF MATERIALS. 


Mortar. 

1 part of ordinary quicklime and 8 to 4 parts of sand; 
or, 

1 part of lime to 2 of sand and 1 of blacksmith’s ashes 
or coarsely ground coke ; or, 

8 parts of Portland cement, 3 parts of lime, and 31 of 
sand (for stone walls); or, 

8 parts of Portland cement, 3 parts of lime, and 27 
parts of sand (for brick walls). 






























































































































































































































































































SrpremBer, 1886, 





8 parts of sand, gravel, and pebbles, 1 of burnt and 
powdered clay earth, 1 part of pulverized clinkers 
and cinders, and 114 parts of unslaked lime. 

Common Stucco for Outside Work. 

3 parts of clean sharp sand to 1 part of hydraulic lime. 

Troweled Stucco (for Surfaces Intended to be Painted). 

2 parts of fine stuff, without hair, and 1 part of very 
fine clean sand. 

Cellar Floors. 

1 part of Portland cement to 6 to 10 of gravel for the 
under portion, and 1 of cement to 2 of clean, sharp 
sand for the face. Usual thickness, 244 in. 


Cement for Outside of Brick Walls in Imitation of 
Stone. 

18 parts of clean, sharp sand, 1 part litharge, 1 part 
plaster of Paris moistened with boiled linseed oil. 
The bricks should receive 2 or 8 coats of oil before 
the cement is applied. 


Substitutes for Sand. 
A stiff clay thoroughly burnt, and ground with the 
lime or cement ; or, . 
The chips of sandstone left after a wall is erected and 
ground to a sufficient fineness ; or, d 
Coarsely ground coke, clinkers from brick kilns, or 
furnace slag, broken and ground. 
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sand, the strength in equal quantities varying 
the proportion of sand. 

3. As a rule, lime of the white variety will bear the ad- 
dition of a larger proportion of sand in admixture — 
than the brown variety. : 

4. Bricks and stones should be thoroughly wetted be- 
fore laying; and in concrete, where broken bricks 
or stones are used, they should be wetted in like 
manner before mixing. 

5. The strength of concrete and mortar depends ina 
great measure upon the proportions of materials 
being kept true, a perfect admixture being ef- 
fected, and upon a proper use of water in mixing, 
no more being added than is necessary to wet the 
mass. 

6. The materials after being measured should be 
thoroughly mixed when dry and again manipu- 
lated after the water is added. 

7. The sand or other material used as a substitute 
must always be quite clean and free from loam, 
salt, andearthy matter. The cleaner and sharper 
the sand, the stronger the conerete or mortar. 
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8. In using concrete for trenches, it is not advisable to 
throw the material from a height, as the different 
portions of the material, varying in weight, 
separate. 
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SUGGESTIONS IN DECORATIVE ART.—A CARVED DRAWER CABINET. 


Cement Mortar. 

1 part of sand to 1 of Portland cement. If greater ten- 
acity is required, the cement should be used with- 
out sand ; or, 

2 parts of sand to 1 of Rosendale cement (for rubble 
stonework). 


Mortar for Positions under Water. 
1 part of blue lias lime to 214 of burnt clay, ground to- 
gether ; or, 
1 of blue lias lime to 6 of sharp sand, 1 of puzzolana 
and 1 of calcined mortar; or, , 
1 of blue lias lime to 214 of burnt clay ground together. 


Concrete, 

1 part of hydraulic lime, such as blue lias, to 4 of bal- 
last and 2 of sand ; or, 

1 part of Portland cement, 8 of gravel, and 8 of sand " 
or, 

1 part of quicklime, 1 of Portlandcement, 2 of sand, 
and 4 of gravel ; or, 

4 parts of powdered coke, 1 of Portland cement. mixed 
with coloring material (for concrete blocks) ; or, . 

4 parts of Portland cement, 8 of lime, 16 sand, 82 brok-’ 
en stones or gravel, and 3 parts water ; or, 

60 parts coarse pebbles, 25 rough sand, and 15 of quick- 
lime ; or, 

144 parts of unslaked hydraulic lime, 114 parts of sand, 
1 of gravel, and 2 of broken limestone ; or, 

1 part of Portland cement, 2 of sand, 8 of gravel, and 
4 of broken stones; or, 

1 part of Rosendale cement, 2 of sand, and 414 of broken 
stones ; or, ky lu 


Substitutes for Ballast. 


Stiff clay or clay earth burnt by forming a bonfire of 
clay, coals, and wood ; or, 

Broken stones or bricks or pebbles, not larger than 2 
inches on any edge; or, 
Broken clinkers or iron refuse. 

fectly clean. 


Proportions Before and After Mixing. 


Lime and sand and, likewise, cement and sand lose 
about one-third of their bulk when made into 
mortar. 

Limes or cements and sand require as much water as 
is equal to one-third of their bulk. 

A cubie yard of concrete requires 84 cubie feet of 
material ; or, if the gravel is to the lime as 6 to 1, 
a cubie yard of concrete will require 1°1 cubic 
yards of gravel and sand and 8 bushels of lime 

2216 cubic feet of mortar, or sufficient to lay 1,000 
bricks of the average size, will require 22 cubic feet 
or 16 bushels of sand and 4cubie feet or 81 bushels 
of lime. : 


In each ease to be per- 


Notes on Mortars and Coneretes. 


1. Mortars and plasters are all much improved by be- 
ing worked or manipulated, and it is advisable 
that those composed of rich lime should be made 
in large quantities, and rendered fit for use as re- 
quired by a 8econd manipulation. 

2. The addition of\sand to lime in proper proportions 
eonsiderably strengthens it, but Portland and 


other cements are stronger when mixed without | an excellent ground coat on which to lay on the paint, 



































9. In forming foundations, it is the best plan to fill in 
the whole trench at one time ; but where it is done 
in layers, each layer should be allowed to get quite 
hard before another is added, and should be picked 
up or roughened at the surface, and all dust and 
dirt swept away. 

10. Concrete, when f rst laid, is full of minute holes. It 
should be well rammed, so as to force the materials — 
closer together. 

11. If concrete is to be placed ina position surrounded 
by damp earth (as in a foundation on elay), it should 
be protected from contact by a thin layer of sharp — 
sand. 

12. Blocks of conerete or artificial stone of Portland 
cement should be kept in water until ready for use. — 


ee 


PROTECTING IRON.—Some experiments have recently 
been undertaken by the administration of the Dutch 
State Railways upon the protective properties of 
various paints when laid onironand steel. They have 
arrived at the conclusion that red lead paints resist 
atmospheric influences much better than those of 
brown red and iron oxides. The red lead adheres 
more closely to the metal, and also possesses ‘greater 
elasticity. It was found to be a considerable improve- 
ment if the plates were pickled in hydrochloric acid 
before applying the paint, instead of being merely 
seraped and brushed. If the iron is to be exposed to 
the action of salt water, it isa good plan to mix magnesia 
with the paint made up with oil. This mixture forms 
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BARNES’ 
~ Patent Foot and Hand Power 


MACHINERY 
OUTFITS FOR THE WORK - SHOP. 


The object of these machines is to place contrac- 
tors and builders who have no steam power ma- 
_ ¢hinery on as favorable a basis as possible, to com- 
_ pete with those who have. ° 

The large expense of equipping and maintaining 
 asteam mill is not within the means of the ordinary 
_ builder; consequently he is subjected to arbitrar- 
_ ily high prices for whatever machine work he may 
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¢ [Hand Circular Rip-Saw.] 

wish done. Often at their prices he can make good 
_ day wages doing the same work by hand, by the 


old-time methods. 

With an outfit of these foot and hand power ma- 
chines, the builder can do his ripping, cross-cutting, 
scroll sawing, mortising, tenoning, former work 
grooving, gaining, rabbeting, cutting dadoes, and 

turning. He can make a large saving in handling, 
hauling, and economical cutting of his lumber. 
He can do work without waiting for others, when 
__ and where he may choose, either in his work-shop 
or at the building that he may have in process of 
construction. 
Parties remote can be supplied with these ma- 
chines, and freight rates made satisfactory. 
These machines will be sold subject to a satisfac- 
tory trial in the purchaser’s work-shop. 
Illustrated Catalogue Free, 


W. F. & JOHN BARNES CO. 


_ Address 1994 Main St., Rockford, Ml. 





crn 


on 





5 


MARSTON’S FOOT POWER SAWS. 








Our Machines are for actual workshop use. Strong, 

accurate, and durable. Weight, 300 lbs. Planed iron 

grooves in top for gauges to slide in. Gears cut from 

_ solidiron. Cranks on each side of machine. Two weeks’ 

 trialgiven. J.M. MARSTON & CO., cor. Appleton and 
Tremont Sts., Boston, Mass. 
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Scroll Saws, &c. 
Latest and most improv- 
ed for the Workshop. 
Sold on Trial, if desired. 
New Catalogue Free. 
Seneca Falls Mfg. Co., 
76 Water Street, 
SENECA FALLS, N. Y. 
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“Ashi and Bud's Pol Dok 


A thoroughly Practical Work, especially 





adapted to the needs of Aimerican Ar- 
5 chitects, Builders, Contractors and 
 Draughtsmen. 


Ineluding Rules, Tables, and Formulas relating to the 
Strength and Stability of Foundations, Walls, Buttresses, 
Piers, Arches, Posts, Ties, Beams, Girders, Trusses, 
Floors, Roofs, etc., ete.; and also to Carpentry, Masonry, 
Drainage, Painting and Glazing, Plumbing, Plastering, 
Roofing, Heating, and Ventilation, Weights of Mate- 
rials, Capacity and Dimensions of Churches, Theatres, 
Domes, Towers, Spires, etc., ete. 38d edition, revised 
and enlarged. 

By F. E. KIDDER, C.E., Consulting Architect. 

Morocco flaps, 600 pages, 408 engravings. Price, 3.50 


JOHN WILEY & SONS, 
15 ASTOR PLACE, NEW YORK. | 


Will be sent by mail. prepaid, on the receipt of the price: 
logues, Curculars, and specimen pages gratis. 


“The book admirably fulfills its purpose of becoming 
_ an indispensable companion in the work of every archi- 
tect, young or old.”—American Architect. 

“Wedo not hesitate to recommend this new pocket 
book.” —Butlding. 

“Such a mass of really valuable information for archi- 
tects, builders, and all who have to do paneeeils with 
the strength of materials and stability of structures, can 
hardly be found elsewhere in sach a convenient and 
compact form as is provided in this handy volume.”— 
Oincinnati Artisan. 

“* Architect’s and Builder’s Pocket Book’ is the best 
book yet presented to the classes it is designed to bene- 
fit.”—California Architect. 


DE GRAUW, AYMAR & CO, 


Cordage aki, Wire Rope Chains, Blocks &. 


Contractors’ and Builders’ Supplies in these lines. 


Nos. 34 & 385 South Street, New York. 


THERE ARE VERY 


Few towns in which mechanies can find a good 








assortment of the different lines carried in stock 
by us. We carry nothing but the finest grades of 
goods, and everything we send out is fully warrant- 
ed. Our catalogues, which are the most complete 
ever issued, will enable those at a distance to select 
and order just what they want. 

No. 1.—Catalogue of tools and supplies for car- 
penters, pattern makers, carvers, mill-wrights, 
wagon-makers, and all users of wood-working 





tools. 160 pages, over 600 illustrations; sent free 
on receipt of 6 cents for postage. 
No. 2.—Catalogue of tools and supplies for ma- 





chinists, engineers, moulders, blacksmiths, invent- 
ors, and all users of metal working tools. 264 pages, over 1,000 illustrations; sent free on receipt 
of 10 cents for postage. 

No. 3.—Catalogue of builders’ hardware, especially interesting to those who are engaged in 
building, either for themselves or others. 820 pages, over 1,500 illustrations; sent only on certain 
conditions ; sample pages free on receipt of 2 cent stamp for postage. 


CHAS. A. STRELINCER & CO., Detroit, Mich. 


Please mention this paper. 


PATENT WOOD-WORKING MACHINERY, 


Band Saw Machines, Boring Machines, 
[AUTOMATIC LATHES, 


Surface Planers, 
Buzz Planers, 
Wood Turning 
Lathes, 
Shapers, 
~ Scroll Saws, Sandpaper- 
ing Machines, Iron and 
Wood Saw Benches, 

















WJOHNS 
ASBESTOS 
Liquid Paints 


CoLors IN OIL, CoacH CoLORS, VARNISHES, ETC. 
Samples and descriptive Price List free by mail. 
H. W. JOHNS M’F’G C0., 87 MAIDEN LANE, N.Y. 


170 and 172 North 4th Street, Philadelphia. 
CHICACO. LONDON. 





JOHN WHEELER, 
CARPENTER and BUILDER 


—or— 


bet g 
ORNAMENTAL RUSTIC 
WwonrRtkk. 

Medals from American Institute, 
And other Associations. 


P. O. Box 140. Cleveland St., Orange, N. J. 





WILSON & ROBOTHAM, 


Sole Manufacturers of 
CARTEHR/’S LYVATENT 


EXTENSION TABLE SLIDES, 


Syracuse, N.Y., U.S.A. 





This siide is made of thoroughly kiln-dried 
Ash, and connected with Jron dove-tailed bear- 
ings, which insure strength, durability, and 
easy working. They are sold at a price much 
tess than the old-fashioned wooden slides cost, 
and parties using the ‘‘ Carter Patent Slide” 
will have no trouble with the slides sticking 
and binding in the tables. We also manufac 
ture Round and Drop Leaf Extension Tables. 
For price list and further information address 


WILSON & ROBOTHAM® 





ayuries Receiveg in 
\ 
































Shafting, Pulleys, 
Hangers, Etc. 


F. H. CLEMENT, 119 Mill 


The Improved Florida Boiler. 


Best and Cheapest Steam Heating 
Boiler in the World. 























St., Rochester, N. Y. 














Best and Cheapest House Boiler 
in the World, 





Self-Feeding, Automatic, and Portable; 
saves expense of brickwork; with anti-clinker, 
shaking and dumping grate. 

Being the most modern, more are sold. 

Can be thoroughly cleaned in ten minutes’ time. 

Being self-feeding, willrun from ten to twelve 
hours without attention. It is double-jacketed, 
so does not warm the cellar. 

The upright lever shakes it thoroughly, without 
bending the back, and not the least dust escaping. 

Can be set in a six-foot cellar. 

It is more economical of fuel than any other 
heater. 

1,000 Boilers in use, giving the best of satis- 
faction. 
Send for Illustrated Catalogue, 
Estimates furnished on application. 


MANUFACTURED BY 


= PIERCE, BUTLER & PIERCE 


SYRACUSE, N. Y. 


PEROXIDE RED 


(Registered) 
Is a high grade pigment, made from a pure solution of metal 
smelted from Wat des contains no rock or clay, is oxidized to the 
highest degree, finished at white heat, and is consequently 


INDESTRUCTIBIUE. 


As a protection on all surfaces, whether of metal, brick, wood, 
or canvas, against every destructive influence, nothing superior 
can be made. : 

Architects, Engineers, Ship and Bridge Builders, Railroad, Oil 
and Gas Companies, will find its use more economical than that of 
inferior paints, however low their price. For sale by the ton or 
barrel. Information and samples furnished on application. 

Manufactured only by 


NICKEL SMELTING & PEROXIDE COLOR CO. 
Works: 35 Lewis Street, Jersey City, N. J. 
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ARE INSURED AGAINST BY 


THE TRAVELERS, 


Of Hartford, Conn. 








ISSUES ALSO THE 


BEST AND CHEAPEST LIFE POLICY 


IN THE WORLD. 


Indefeasible, Non-Forfeitable, 
World-Wide. 


ASK AGENTS TO SHOW A COPY. 


$2,096,000 
8,417,000 
12,500,000 





Surplus, . 
Assets, . * 


Paid Policy-Holders, . 





RODNEY DENNIS, 
Secretary- 


JAS. G. BATTERSON, 
President. 





Sa a 
WITHERBY, RUGG & RICHARDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 















Tin, Copper, Galy. Iron, 
Fj Seamless, Jointless. 








HATTEN, GALPIN & CO., 




















Sole Manufacturers, 
BINGHAMTON, N. Ye 
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CRON ’sSs 
Wrought Iron Barn Door Hanger 


—AND— 


In offering to the trade of 1886 our Celebrated Wrought 
Iron Hangers and Stay Rollers, special attention is 
called to our Iron Clad Track in connection with our Hang- 
It is made complete, only requiring hammer and nails to at- 
We make the broad claim that whoever 
| uses our Hangers and Iron Clad Track has the best device known 
for sliding doors. ‘These hangers never break, cannot get off the 
track, and work so easy that they can be operated bya child. 
Every pair guaranteed to give 
For sale by hard- 


‘nm 


cal ee 
CRONE HANGER CO., 
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ELMIRA, N. Y. 


ICTION SLIDING DOOR HANGER. 


This Hanger is easily adjusted, 
perfectly made, and we claim su- 
perior to any Hanger on the mar- 
ket. Sample sent to Architects 
and Builders at Wholesale Rates. 


AMERICAN MANDEAGTCRING Cf. 





























Office: 623 Commerce St., Philadelphia. 








Palmer’s Common Sense 


FRAME=—— 
=== PULLEY 


Saves the User 50 cts. per Doz. 


Mortising all done with a bit. No 
chisels or Other tools required. By 
hand, eight to one. By power, twelve 
to one. Don't waste your time put- 
ting in square-faced Pulleys. Time 
ismoney. Ask your hardware dealer 
for the Common Sense Pulley. 
Manufactured by 


PALMER MFG. CO., 


TROY, N. Y. 
SOLE EASTERN AGENTS, 


Peabody & Parks, Troy, N. Y. 


Architects, Contractors, Builders 


Should not fail to examine the merits of 


THE ORMSBY SASH BALANCE. 


NEW FRAMES. 


= 

























(Saal UP acaal 
Superior to WEIGHTS and CORDS. 


ORMSBY SASH HOLDER CO., 


92 UTICA STREET, BOSTON, MASS. 
93 TRIBUNE BUILDINC, NEW YORK. 


AVOID MISTAKES. 
Save Time and Make Money by using the 
EASY ESTIMATE BLANKS 
For CARPENTEKS and BUILDERS, 
SAMPLE BLANKS FREE. 
I. P. HICKS, Atlantic, Iowa. 





Address, 
The following machinery, 


F Oo R SA = a all in good order. 


1 Turning lathe, Hollow Spindle, 6ft. bed. 18 inch swing, 
with countershaft and cone pulleys. Mftd. by Star 
Tool Co., Providence, R. 1. 

1 Turning lathe, Hollow Spindle, 8 ft. bed. 18inch swing. 
Screw-cutting. Full set of gears. Countershaft and 
cone pulleys, friction clutch. Mftd. by Star Tool Co., 
Providence, R. I. 

5 Gang Drills. 4 Spindles each. Automatic stops. Screw 
—— Pr ftd. by Edwin Harrington & Son, Philadel- 
phia, Pa. 

1 Bench Drill, 26 in. wide, 1% in. Spindle, 8 in. table, 6 in, 
cone pulley. Ratchet feed. 

1 Horizontal Drill lathe, 6 ft. bed, 7 in. wide, lever at- 
tachment and tail screw udjustment. Mftd, by Pratt 
& Whitney, Hartford, Conn. A fine tool. 

1 Horizontal Drill lathe, 5 ft. bed, 6 in. wide, wooden 
legs. driven by single pulley. 

1 Horizontal Drill lathe, 5 ft. 9 in. bed, 7 in. wide, 18 in. 
screw, no legs. 

1 Horizontal Nut tapper. 

1 Upright tapping machine. Pratt & Whitney’s make. 

1 Compound Turret Screw Machine Nut tapper, Milling, 
Drilling and Threading Machine, with attachments. 
Mftd. by Pratt & Whitney, Hartford, Conn. 

5 Automatic Emery wheel-grinders, compound heads. 

1 Horizontal Kmery wheel spindle, 

1 Buffing Spindle. 

61 ft., 244 in. line shaft. 

6 Hangers, 15 in. drop, 24 Bore. 

2 Hangers, Isin. drop, 236 Bore. 


1 30in. “ 2 

Pulleys: 1 19x6, 1 20x6, 1 20x8. 115x5¥, 112x4, 1 17x4, 
112x4, 1 12x, 115x5, 1 24x19, 1 6x8, 1734x6%, 110x6, 
1 12x34, 1 24x10, 1 6x634, 1 8x8, 1 24x19, 1 20x6. 

Pulleys Split: 1 36x6, 2 24x8. 

In measurements of pulleys read diameter first, then 
face; thus: 1 Pulley, 19, in. diameter, by 6.in. face. 

They are ull bored to 2 in. to fit shaft. 

Also,1 Zucker and Leyitt 12 in. Dynamo, with gauge 
board; countershaft, wooden yats for nickeling, etc. 
600 lb. Brass, lot of hexagon nuts, taps, dies, etc. 

Intending purchasers would do well to pay us a visit 
and make inspection. 


CHEMUNG HOLLOW WARE WORKS, 
i Elmira, N. ¥, 











or Phonetic 
Short Hand. 


PHONOCRAPH 


Works for self-instruction, by Benn Pitman and Jerome |’ 


B. Howard, for sale by all book-sellers. Catalogue, al- 
phabet and illustrations sent free. Address, 
PHONOGRAPHIC INSTITUTE, Cincinnati, O. 





SHEPARD’S NEW s60 
Screw-Cutting Foot Lathe. 


Foot and Power Lathes, Drill 
Presses, Scroll-saw Attach- 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

Lathes on trial. Lathes on 
payment. 

Send for catalogue of Outtits 
for Amateurs or Artisans. 


gent, 134 E, 2d 8t.,Cincinnati, 0. 


SUUMMMMMMIIs CARY & MOEN G): 
( OFLAESCRIPTION : : 
STEEL WIRE vERY PEFEEL SPRINGS. NENYORK CITY 


234 w.29.ST. E 






















Send for 
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Patented September 15, 1885. 


Moorish Fret - Work, 


—OR— 


INTERLACED WOOD-WORK, 


Spiral Mouldings and Balusters. 


C.S. RANSOM & CO., 
CLEVELAND, OHTO. 
James N. Stout, 74 West 23dSt., NewYork City. 



























































WE REQUEST 
ARCHITECTS, BUILDERS AND HOUSE 
OWNERS 
to carefully investigate the merits of 


THE DODD 
SHUTTER WORKERS 


They have been carefully tested by hundreds of users 

under all conceivable conditions and 
HAVE NEVER FAILED. 
Some of the points are as follows: 

The blinds are opened and. closed from the inside without 
raising the window or screen, and are locked automati- 
cae im whatever position they may be left. 

The Workers cun be applied to any house, old or new. 


They are more easily applied than ordinary hinges and 
y 308 


catches. 
The Workers are "made of Malleable Iron and cannot 
be broken, as they are stronger than the blind. 


DEALERS AND AGENTS 


say the Workers sell faster than any novelty lately 
introduced. 


Active Agents Wanted in Every Town. 

For circulars and discount, please address 

THE DODD MANUFACTURING CO., 
19 PARK PLACE, NEW YORK, 


VAPORATING FRUIT 


Full treatise on improved methods, net = 


d prices FREE. RICAN M’F’ 
Y Box I. mtd 2 TANM Bono, PA. 











HARRISON CONVEYOR! 


Handling 6Fain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &€. 
Gercctars. | BORDEN, SELLECK & CO., { manerers, Chicago, Ill. 








HOYT & BROTHER 


Manufacturing Co., 
AURORA, II:t. 


MANUFACTURERS OF 


> Mactinry for Working Wood 


Planing Mill Machinery 
a Specialty. 


Send for Catalogue. 





(Box A.) 


THE CLARK VENTILATING, DRYING and EXHAUST FANS. 
= Strongest! Cheapest! Most Effective ! 


IN DIFFERENT STYLES. 


Adapted for all Purposes and 


Places. 





Every Builder should have our 64 
page Catalogue, free on application. 





GEO. P. CLARK, 


WINDSOR LOCKS, CT. 





THE CINCINNATI SAFE AND LOCK CoO. 


—_MANUFACTURERS OF—— 


4S A rE Si 


Bank Locks and Vault Works. 


Office and Factory, 43, 45, 47, and 49 ELM STREET, CINCINNATI. | 22 Furnace St., 















Of German, Swiss, and 
American make. Drawing 
Boards, T Squares, Colors, 
Inks, Tracing Cloths and 
Papers, Thumb Tacks, 
Rules, Tapes, ete, 
Albert Levy’s French Blue 
Process Papers, 

THE BEST IN THE WORLD, 
FROST & ABAMS, 
Importers, 

37 CORNHILL, BOSTON, 


Instrnients. 


ENO MEETS 
- SODDLIGS, Catalogue Free. 


RAWING TOOLS, 
ARCHITECTS’, ENGINEERS’, 
and SURVEYORS’ SUPPLIES 
Of all kinds. Catalogue on application. 
L. MANASSE, SS Madison St., Chicago, Ill, 


Drawing 








Established 1857. 

1. J. WHITE, 
BUFFALO, N. Y., 
Manufacturers of 


Machine Knives, a 


Planing, Moulding, Shingle and 
Stave, Hoop and Veneer. Plated 
Stock and Blanks for Moulding Cutters. Other Machine 
Cutters to Pattern. Moulding Cutters can be ordered by 
number from Universal Moulding Book. 


Wood Punys 


Poplar and Hard Wood Lumber 
Bills Cut to Order. 


L, 








Special Discounts 
made on Pumps to 
Builders buying in 
Quantity. 




















——S————___ Office and Warerooms: 
MARKET STREET, 


PHILADELPHIA. 





MIii1s: 


WEST GRAFTON, W. VA. 


CG. BLATCHLEY, 
Cutting-off Saw and Gaining Machine, | 


// Special Machines for Car 
Work, and the latest im- 
j proved Wood Working 
Machinery of all kinds. 


C. B. Rogers & Co,, 


NORWICH, CONN., 
AND 


ot 














250 Susquehanna Aye., Philadelphia, Pa. 


E. & F. GLEASON, Manufacturers, 








TA itn 
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Solid Plate and 














The most complete ever produced. 





























































































































Bevel Sawing Machines, 

















































































































Cut-off Saws, 





W ood-working Machinery. Patent Improved Swing 


SWING CUT-OFF SAW. 
Planers and Matchers, Pony Planers. 





CONNELL & DENCLER, 
Rochester, N. 


Y. 


SEPTEMBER, 1886. 


Scientific American, Architects and Builders Edition. 








AYER’S PATENT SASH HOLDER, 


FOR CARRIAGE, CAR, HOUSE, & STEAMBOAT WINDOWS, 


ALSO MANUFACTURERS OF 
AYER’S NOVELTY ANTI-RATTLER 


ACTING WEATHER STRIP. 
WINDOW BLIND HOLDER & NOISELHSS 
CHAIR TIPS. 


THE AYER’S PATENT SASH HOLDER Co. 
Broadway & Chambers SL, N. tg Room 242 Stewart Bldg, 


Send for Circular. 


ARTHUR STAFFORD, 


105 Fulton Street, New York, U.S. A., 


STENCIL COMBINATIONS, 
STENCIL AND KEY CHECK OUTFITS, 


STAR LINEN MARKERS, 
RUBBER STAMPS, RIBBON STAMPS, 
_ Notary Seals, Patent Metal Bodied Rubber Type, Indelible 
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CHMOND WEATHER: STRIP. CO.| 


Ze ° ROWLETT’S INDEPENDENT - 


wet) AUTOMATIC COUNTER- BALANCED 


WEATHER STRIP. 


“AWARDED BRONZE MEDAL AT CINCINNATI INDUSTRIAL 
(EXPOSITION 1884.) 


HAS wo SPRINGS, TRIGGERS or CIRCLE 
IRONS; POSITIVE ACTION; CANNOT GET 
ol th mre) 3 ORDER; FITS. ANY DOOR. 

AGENTS. WANTED IN EVERY CITY AND TOWN INTHE U;S. 


SEND FOR CIRCULAR, - SAMPLE STRIP, PREPAID TO ANY 
PERSON ON RECEIPT OF $ 1.00. ADDRESS 


RICHMOND WEATHER STRIP CO.Ricumonp, Ino. 


PO.Box 282. FACTORY 217 N. 6TH STREET: 
MENTION THIS PAPER. 


HYDRAULIC FLANGED HEADS, 


OF IRON or STEEL, ror BOILER anp TANK MAKERS. 
Unequaled for Strength and Uniformity. 


THE DICKSON MANUFACTURING CO. 


SCRANTON, PA. 

































































THE VAN DEPOELE ELECTRIC MANUF. CO, 


Nos. 15,17, 19 & 21 N. Clinton St., 
Chicago, Ll, 

Electric Lights and Transmission of Power. 

We have the most perfect and economical 
Electric Motor for running elevators, fans, print- 
ing presses, and other machinery, the most com- 
plete Electric Railway System, and the largest 
number of Electric Railwaysin successful opera- 
tion. Write for particulars, stating what you want. 


Western Electric Co. 


CHICAGO anp NEW YORK. 
Electric Bells, Burglar Alarms. 


HOUSE AND HOTEL ANNUNCIATORS. 


ELECTRIC LICHTS. 
ARC AND INCANDESCENTS. 


Eidaco System 


Of Arc and Incandescent Lighting. 
Electric Light and Power, 
Motors, Dynamos, Lamps, and Batteries in all varieties. 
Electro-Dynamic Co., #24 Carter St., Philadelphia, 
.W. Griscom, Consulting Electrical Engineer, 











LEATHER BELTING 
best and most reliable Belt 
ever introduced. Made by 
: C. A. SCHIEREN & CO, 

47 Ferry St., New York; 416 
Arch St., Philadelphia; 86 Federal Street, Boston. 


THR AMERICAN DELL TELEPHONE CO, 


95 MILK ST., BOSTON, MASS, 








This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


MINERAL WOOL, 


A fire-proof insulator of heat and sound. Samples and 
price list free. U.S. MINERAL WOOL CO., 


22 CORTLANDT STREET, N. Y. 


POLISHING FELTS. 


ALE RED DOoOUGE, 
MANUFACTURER, 
122 East 13th Street, 








NEW YORK. 





PATENT 


JACKET KETTLES, 


/ Plain or Porcelain Lined. Tested to 100 lb. 
K pressure, Send for Lists. 
HAND, BURR & CO., 
614 and 616 Market St., Philadelphia, Pa. 
Bridge Store No. 16. 


Od HAND MAGRINERY sisi 


DAVIS PATENT STEELWIRE BRUSHES 


Send for catalogue and price list before purchase, and 
it will save money. JOSEPH H. DAVIS, Manufac- 
‘turer and Patentee, Sewickley, Pa. 


HARVARD UNIVERSITY. 
THE GRADUATE DEPARTMENT 
is open to graduates of any college or scientific school 
of good standing. For full information concerning 
fees, expenses, libraries, laboratories, museums, and 
degrees, and fora list of the courses ef instruction 
provided for 1886-7, apply to 
The Secretary of Harvard College, Cambridge, Mass. 








Lists sent. 
N.Y. Machinery Depot, 
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~__\COMPACT HOMOGE NEOUS 
== ASBESTOS. = 
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v- JEWELERS CHEMI 





k, ete. 





"Send for illustrated Catalogue. 96 Lake Street, Chicago, 


57 Oliver Street, Boston. 


112 Liberty Street, New York. 





NEW YORK BELTING AND PACKING Co. 


Oldest and Largest Manufacturers in the United States ot 


Vulcanized Rubber Fabrics 


ADAPTED TO MECHANICAL PURPOSES. 


RUBBER BELTING, PACKING, AND HOSE, 


CORRUGATED 
See Mats and Matting, and Stair Treads, &c. 
BICYCLE TIRES, CAR SPRINGS. 


JOHN H. Ourever, Treas, DTew- Yorlz Belting and Packing Co., 


JOHN D. CHEEVER, Dep’y Treas. Warehouse, 15 Park Row, opp. Astor House, N. Y. 
Branches: 308 Chestnut Street, Phila., 167 and 169 Lake Street, Chicago, and 52 and 54 Summer Street, Boston. 















NOVELTY ELECTRIC COMPANY. 
New Short Line Morse Telegraph Instrument, 20 ohms, 
use on line 5 to 10 miles in Jength, $3.00 each by mail pre- 
paid. Satisfaction guaranteed or money returned. 
5th and Locust S8ts., Philadelphia. 


The WaterhouseSystem 
j ARC LIGHTING. 


Can_be operated on 
Slow Speed Engines at 
a minimum Expense of 
Power, producing a 
sow light so Steady and Bril- 
liant that by it the finest 
me Work can be performed. 
The objections to Arc 
Lights for factory light- 
ing entirely overcome. 

“ Much more economical 
than incandescent lights. Send for catalogue. 


The Waterhouse blectric Mf. Co, Hartford, Coup. 


ROOFING # SLATE. 


The AMERICAN BANGOR SLATE CO., 
Miners and Manufacturers of best Pennsylvania Black Roofing Slate, 


BANGOR, PENN. 


EMPIRE WAREHOUSE CoO., J. S. THORN, 
—IMPORTERS OF— 


English and German Portland Cements, Architectural Sheet-Metal Works. 


—AND DEALERS IN— Metal Building Trimmings, Ventilating Skylights, 


Metallic Roofing Tiles, Building Specialties, Builders’ 
AKRON AND LOUISVILLE CEMENT Light Iron Work. 
—AND— 


Nos. 1201 to 1209 Callowhill Street, 
Y. d Mr I TER, 
pital ttag peta ros: PHILADELPHIA, PA. 
198 to 210 Market Street, CHICAGO, 


CHENEY & HEWLETT, 
HOLBROOK cCo., /Architectural Iron Works. 
Hard Wood Lumber and 


WROUGHT AND CAST IRON WORK FOR 
Timber. 


BUILDING PURPOSES. 
N. CHENEY, | § 201 BROADWAY, 
C. HEWLETT. ve NEw YORK. 
INTERIOR FINISH AND STAIR- 
BUILDERS’ STOCK, WAREHOUSE 
AND BRIDGE TIMBER 
CUT TO ORDER, 


GROVE AND EIGHTEENTH STREETS, 
CHICAGO, ILL. 


= ROCK DRILLS 


AIR COMPRESSORS, 
BOILERS, HOISTS, 


TUBULAR HOT BLAST 
OIL STOVE. 


Don’t freeze when a $5.00 STOVE 
will warm your room ina Few Minutes, 
Only 24 inches high! No smoke, smeli 
or danger. 


Wonderful Invention, 


SEND FOR CIRCULAR, 


R. E. DIETZ, 
54 & 56 Fulton Street, N. ¥. 























OFFICE 


Book giving strength of wrought-iron girders, 
beams, and cast-iron columns mailed on application. 


DKTICHID 





VENTILATORS: ETC: 
ESTB-1868- 571 8:AVE:NY: 


J. K. POST & CO., 
Lumber Merchants 








id AND 
GENEAL MINING MACHINERY. —anp— 
Send for llustrated Catalogue. 
Ingersoll Rock Drill Co, SHIPPING: AGENTS, 
10 PARK PLAOK, N. Y. OSWECO. N. Y. 





PURE TURKISH EMERY, 
oe pols aM ir gTONE: quae: j PAPER aPER ot yee 


N : wate 
p 1c, Sad 6) 
11 CRocU Sci ve sh EM ER “AND “EMERY &C. & 


metal quart” 26 


WALPOLE EMERY MILLS, 


Mitts. So. WALPOLE «: 





114 MILK ST. BOSTON, MASS. 











THE IMPROVED 


Rider Hot Air Pumping Engine 
For City or Country Residences, 
Burns Coal, Wood, or Gas. Safe, Simple 
Durable. 3,000 inuse. Send for 
Illustrated Catalogue “A.” 


SAYER & CO, 37 Dey St, New York. 
PROSPECTING MINERAL LANDS A SPECIALTY. 


CYLINDRICAL SECTIONS OR CORES OBTAINED THE WHOLE 
}. DISTANCE. BORED ARTESIAN WELLS 
BORED ROUND AND STRAIGHT 

ADMITTING:A LARGER PUMP & 

CASING IN PROPORTION: TO 

SIZE OF HOLE. THAN BY ANY 

OTHER -PROCESS. ESTIMATES 

GIVEN AND-CONTRACTS MADE BY 








BUTT NENT 
PADIAMOND DRILL C0. 


3 BIRDSBORO-PA. 
MANF-TRS,OF DIAMOND DRILLS 
FOR ALLKINDOS OF © 








Illustrated catalogue 
sent on application to 


—ROCK BORING. — 
Wm. T. CoMSTOCK, 


DRAWING rte 
INSTRUMENTS. | "=q’2tezes" 


How to Learn to Draw 
MECHANICAL DRAWING 


By Prof. C. W. MacCord, of the Ste- 
vens Institute of Technology. 








A series of new, original and practical lessons in 
mechanical drawing, accompanied by carefully 
prepared examples for practice, with directions, all 
of simple and plain character, intended to enable 
any person, young or old, skilled or unskilled, to 
acquire the art of drawing. No expensive in- 
struments are involved. The series embodies the 
most abundant illustrations for all descriptions 
of drawing, and forms the most valuable treatise 
upon the subject ever published, AS WELL AS THE 
CHEAPEST. The series is illustrated by upward of 
450 special engravings, and forms a large quarto 
book of over one hundred pages, uniform in size 
with the SCIENTIFIC AMERICAN. Price, stitched in 
paper, $2.50. Bound in handsome stiff covers, $3.50. 

For the convenience of those who do not wish 
to purchase the entire series at once, we would 
state that these valuable Lessons in Mechanical 
Drawing may also be had in the separate numbers 
of SUPPLEMENT, at 10 cents each. By ordering 
one or more numbers at a time, the learner in draw- 
ing may supply himself with fresh instructions as 
fast as his practice requires. These lessons are 
published successively in Screnrrric AMERICAN 
SUPPLEMENTS *1, *3, *4, *6, *8, *9, *12, 
%14, *16, #18, *20, *22, *24, x26, x28, 


*30, %32, ¥36, *37, *38, X39, *40, *41, 
%42, X43, X44, X45, %46, H47, %48, *49, 
%50, %51, *52, X53, ¥54, ¥56, 58, %60, 
%62, X65, X69, *#74, ¥78, “84, *91, *94, 


*%*100, *101, *103, *104, *105, *106, 
*107, *108, *134, *141 *174, %176, 
*178. 
Sent by mail to any address on receipt of price, 
ADDRESS 
MUNN & CO., Publishers, 
361 Broadway. New York. 


THE CURTIS 





RETURN 
STHAMM TRAP: 
For returning steam condensed un- 
der pressure automatically into the 


boiler, whether taken from above or 
below the boiler lever, without. loss 
or waste. Manufactured by 


=I THE CURTIS REGULATUR C0,, 


BOSTON, MASS. 
Send for Circular Nos 19. 





iv 


Scientific American, Architects and Builders Erlition, 


SEPTEMBER, 1886. 











Manufacture and furnish everything required to drill 
and complete 


Artesian Wells, Oi) or Gas Wells, 


to any depth from 50 to over 3,000 feet. Will furnish 
complete outfits with experienced operators to drill 
wells in any country or clime. 

Send four cents in stamps for Catalogue A. 

Will also contract to drill wells any depth for manu- 
facturing or domestic purposes. 

Portable machines for shallow wells, and experienced 
workmen constantly on hand. 

Caloric and Steam pumping machinery, Wind Mills, 
etc. See description in this paper. Address 


Pierce Well Excavator Co., 


NEW YORK. 














Punching Presses «> 


d 
DIES AND OTHER TOOLS’ “> 


For the manufacture ofallkinds of 


SHEET METAL COODS, 
DROP FORGINGS, &c,. 


Stiles & Parker Press Coq Z 


7 ese Middletown, Conn. >= 
Branch Office and Factory, 203 Center Street, New York. 






ae 





COUNT ERSINK and DRILL L COMBINED 





The Countersink following the Drill, the job is finish- 
ed at one operati on. suving the adjusting of too.s and 


work twice. Made by 
Wiley & itueech: Mfg. 


POINTERS for Osers of Steam Pumps. 
Van Duzen’s Patent Steam Pump 
42 pee’ or Be Is 
Sanc y or impure * 
/ Wateror Liquids. { Efficient. 
Has no moving parts, cone riece es no 
wear, no repairs. no trouble. 


Co., Greenfield, Mass. 










_ Can Pump 4 





j} Pump. Above comparison with Jet 
Pumps, Ejectors, ete., made of Iron. 
Demand this Pump of your dealer and 
- take no cheap substitute. \Ve make Ten 
Sizes. Prices from $7 to $75. Capacities from 100 to 
20,000 gallons per hour. 
and send for Catalogue of ‘* Pumps."’ 
VAN DUZEN & TIFT, Cincinnati, 0, 














































































































Chaainie $3.25 persq. (10x10ft.) Lasts 
a life time on f Be. or Flat roofs. Ready for use. Any- 
body can apply it, Illustrated book Free if you mention 
this paper, Write at once to 143 Duane St., . City. 
INDIANA PAINT AND ROOFING co., 


EPPS’S 


CRATEFUL—COMFORTINGC. 





GOLD MEDAL, PARIS, 1878, 
BAKER’S 


Breakfast Cocoa. 


se? Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
\ cal, costing less than one cent @ 
cup. It is delicious, nourishing, 
| strengthening, easily digested, and 
| admirably adapted for invalids as 
# well as for persons in health. 
" Sold by Grocers everywhere. 


V. BAKER & CO., Dorchester, Mass, 













CATALOGUES FREE_TO_ ANY Nera 


pEL? 











urchasers , 
assume no risks. as we guarantee every | 


State for what purpose wanted 
| 








MARTIN BRICK MACHINE. 


Latest and Improved Brick Machinery 
—FOR BOTH— 
SteaMandad Horse Power. 


HENRY MARTIN, 
Inventor, Proprietor, and Manufacturer, 


LANCASTER, PA. 








A PLAIN BRACE, A RATCHET BRACE, 
A DRILL BRACE, ALL IN ONE. 

Material, Style, Finish, Durability, in 
all respects this Brace is warranted to be 
the best in any market. Sent by mail, 
postage paid by us on receipt of $3.00. 
Most Hardware dealers will furnish it at 
the same price. MILLERS FALLS CO, 
No. 74 Chamber St., New York, 


x= FOOT POWER 
HE MACHINERY 
LATHES, SAWS, etc. 
Practical Workshop. 


Outfits for Iron or Wood- 
workers, Amateur Tools,&c. 
Send for Catalogue. 
J. J. WATROUS, 213 
Race St., Cincinnati, 0, 


PRINTING INKS. 


HE ‘‘Scientific American” is printed with CHAS, 
ENEU JOHNSON & CO.’S INK. Tenth and Lom 
bard Sts., Phila., and 47 Rose St., opp. Duane St,, N. Y. 


SEBASTIAN, MAY & GO'S 


Improved § crow Cutting 


LATHE Sreer 


Power 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs? outfits, Lathes on trial, % 
beng ay mailed onapplication \ 
5 W.2d hod ae Oo. 


E. F. B ARNES’ 
SELF-FEEDING 

) Hand-Sawing Machine 

Price of rrr with extra Table, 


75. 
Without cies ‘Table, 1 Saw, war 
GROOVING CUTTER OR PLOW, 


RA, # 


—= BARNES’ TOOL CO., 


= 958 Grand St., New Haven, Conn, 
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ES Spectacles, Barometers, Thermome- 
ELESCOP ters,Photographic Quiftts for Ama- 
teurs, Opera Glasses, Microscopes. - WALMS- 

LEY & CO. successors to R. & J. Meck Philadelphia. 
t= [lustrated Babes List free to any address. 








SUPPLIES. 


Fred. Adee’s Enameled 
Drip Tray. 


PLUMBERS’ 


Nt Water Closet. 


Drip Trays under seats of Water 
Closets have become a necessity, and 
Fred, Adee’s are the best. Zane’s Wa- 
ter Closets are the 


BEST IN THE WORLD. 


Send for circular to 


Fred, Adee & Co., 


52 CLIFF STREET, NEW YORK. 


THE BRIDGEPORT WOOD FINISHING CO 


G. M. BREINIG. AGENT, Princip ice Ar wanuracrony NN Ww MILFORD, Conn. 


»_NEW YORK BUSINESS OFFICE, 96-98 MAIDEN LANE. MANE ACIBEES OF 
HEELERS PATENT Woop | 


yaa LITHOGEN SILIGATE J2AINT. 


LITHOGEN PRIMER. WOOD STAINS 
c SILEX FLINT AND FELDSPAR. 











50,000 in use. 








































































































The only Real Treatise on the Subject. 


The Windmill as a Prime Mover. 


Comprehending everything of value relating to Wind- 


HUB FRICTION — 


ae mills, their Use, Design, Construction, etc. With 
many fine illustrations. By A. R. WOLF, M.E., Con- 
transmit any power. May be a sulting Engineer. 8yvo, cloth, $3.00 


plied at any speed without a jerk. 
When idle it runs in oil. “Has 
been used for eight yeas Ad-@ 
dress THE LINK BELT MA- 
m CHINERY CO., 23 South Jeffer- 
son St., Chicago. 


Mailed prepaid on the receipt of the: price. Address 
MUNN & CO., 36! Broadway, New York. 


OTR 


ROCK BREAKERS AND ORE CRUSHERS. 


We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taining the invention described in Letters Patent. issued to Eli W. Blake June 15th. 1858, togeth- 
er with New AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May th 
and July 20th, 1880. to Mr. 8S. L. Marsden. All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past twenty years, has been connected with 
the ee of Blake Crushers in this country and England. 

RREL FOUNDRY AND MACHINE CO., Manufrs., Ansonia, Conn. 
COPELAND & BACON, Agents. New York. 


Portable FORGE and Blacksmith’s hand 
BLOWER, Hammelman’s Patent. The lat- 
est and best. Star Machine Company, 

Buffalo, N. Y. 














JOHN F. HAZEN, Prest. 
JAMES HICKS, Treas, 


INCINNATI 


ORRUGATING 


= J. G., BATTELLE, Sec'y. 


Over 1500 Tons Iron in Stock! 


FOUR WIDTHS OF CORRUGATIONS MADE! 
STANDING SEAM PLAIN ROOFINC! 
All Paint Re-ground in Pure Linseed Oil! 


; ROOFING : 





Tin, Slate, Gravel, Slag, or Felt Roofing for Factories, Churches. 
Dwellings, &e., in town or country. Best ake of Ready Roofing and 
Sheathing Papers, such as two s three ae eS Manila, 
&c. Correspondence solicited. E, SORTE co., 
221T Chestnut At Pht edel hie, Pa. 





Volney W. Mason & Co, 


FRICTION PULLEYS 


TUM 


ELEVATOR 


Providence, R. I. 



















WEE SHORTY TE Wav 0 
A Address: The American Writing 
Machine Co., Hartford, Conn.; 
New York Office, 237 Broadway, 
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Lowest Price 


PLANER 


CHEAPEST 
FOR THE MONEY, 


With Buzz Attach- 
ment or without. Also 
manufacturers of the 


Double Acting 


Water Rams, 


G: Hodgkins & Son, Marlboro, N. H. 


Rosenberg’s Elastica Finishes. 


No. 1 $3.50, No. 2 $2 50 per gal. 


The advantages claimed for these finishes over all 
other Wood Finishes and Varnishes are. they possess 
more body, higher lustre, greater resisting properties to 
atmospheric influences, and action of water and alkali, 
are more elastic, will not scratch or mar, and are more 
durable. 


BURT &© HENSHAW, 
Agents, 154 State Street, Boston. 











os PACK N6 co 


9 BOSTON, 
CONGRESS Sz. 


iNERS & MANUFACTURERS 
ee The ASSES! 


SHIELDS & BROWN 


Manufacturers and Sole Proprietors of 








For BOILERS and STEAM PIPES 
Reduces Condensation of Steam. 
FOR GAS AND WATER PIPES. 
Prevents Sweating and Freezing. 
The Best Non-Conductor of Heat and Coldin the World 
Send for illustrated descriptive Circular, and name this paper. 
143 Worth Street, New York. 
78 and 80 Lake Street, Chicago. 





SEND FORCIRCULARS OF. 


Rock Bis peak A 


CATES 
al 08 ATES ipo St 


MODELand g Seni forCircwars, 


XPERIMENTA C.E.Jones&Br0, 


W ORK sriiaity. mie ane nat 


(Mention this Paper) 








BUILDING PAPER. 





THE CHULRON MEG, £0 


Would call the attenti n of Architects and persons de- 
siring a good article to their Pure Linseed Oil Paints. 
The most durable and, therefore, the most economical, 
in use. Sample cards of colors sent on application. 


4} Maiden Laue, N.Y. 
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AQUA PURA 


HYAIT aT Turbid Water Mate Clean. 
ly), 


Matter in Suspension 
1 Mand ORGANIC and 
1 semi-soluble Ele- 
ments removed, 


Hard Water Made Soft. 


Cities, Towns, Mills, Hotels, 
and Private Houses Sup- 
plied and Results 
Guaranteed. 


Seale in Boilers Avoided. 


'T’wo per cent. added to the 
Annual Water Rates in any 
city will give the people 
PE REC T WATER for all 
time. 


Send for Circulars and Estimates. 


NEWARK FILTERING €0., NEWARK, N. J. 


TRIBUNE BUILDING, NEW YORK. 


[oe, Relig erating 


Ventilating Machines, 


TARMANS PATENT 


YORK MFG. CO., 


YORK, PA. 

















Save postage by using Wea- 
ver Metal Mailing Boxes and 
Envelopes, Book Corner Pro- 
. tectors, metal, paper cover- 
ed. For sending merchan- 
dise of every description 
through the U.S. and For- 
eign mails. Officially approv- 

dby P. O. Dept. Cheapest, 
ightest, strongest. No lids. 
No strings. 50,000 sizes. Send 
10cts. for samples and in for- 
mation to The Weaver Mail- 
ing Envelope & Box Co., 315 Race St., Philadelphia. A. 
De O. ROSSITER, Sole Lessee. Agents wanted. 


“THE WEAVER | 
DQgK CORNER PROTECTO 


ey 














AMERICAN 


STEAM BOILER 


Insurance Company, 
45 WILLIAM ST. 


NEW YORK. 


Write for Special Blanket Form 
No. 99; gives complete protection 
to property, and pays $5,000 for a 
life, and $50 weekly for six months 
for injury. 


PERMANENT BROMIDE PAPER 


for copying drawings and printing from photographic 
negatives by lamplight or daylight. Circulars free. 
rawings copied, enlarged, or reduced. Send for esti- 
mates. The EASTMAN DRY PLATE & FILM CO., 
1547 State Street, Rochester, N.Y. 








AND MILL FURNISHINCS, 
UTICA, N. ¥., U.S. A. 


MUNSON'S PORTABLE mus, 
MANUFACTURED BY MUNSON BROTHERS, 




































A FAIR OF F'ER. 


If you will puta JENKINS BROS, VALVE onthe worst place you can find, where you 
cannot keep other Valves tight, and if it is not perfectly tight or does not hold Steam, Oils, Acids, 
or other fluids longer than any other Valve, you may return it, and your money will be refunded. 


To avoid imposition, see that valves are stamped ‘‘ Jenkins Bros.” 


JENKINS BROS., 


71 John St., New York. 13 So. Fourth St., Phila. 79 Kilby St., Boston. 


BARREL, KEG, 








CHARTER ’S 


Hogshead 
CAS ENGINE. es 
Warranted equal to any in STAVE MACHINERY. 


2 to 25 H. P. 
Power and Keonomy, and Superi- 
or to all in Simplicity and Com- 
pactness. Giyes an Impulse at 
every Bevoteepy: 


Ane a 
= ae 6) 
= =) 
.H. LATHAM, 


ae =Chicago geeks 1145 Monroe Street. 


SLs Williams & Orton Mfg. Co., 
P. O. Box (48. STERLING, ILL. 


Over 50 varieties manu- 
factured by 





Chamfering, Howeling, and Crozing. BU FF. ALO, N. Y. 











————— 
THE PAYNE AUTOMATIC | 
ENGINES 


eTIG 


Ean A SPECIALTY Can~ 


=1-, JOHN GREENWOOD &CO.. 
ROCHESTER N.Y. 













Kaestner Friction Clutch, BOILERS | ‘ 


ai: of all sizes 
i Pull Ss 
peer nery eys; Write a Boogie he ee whe at you want. rw 
)& SO Jrawer 1004, Elmira, ‘§ 
SICOUPLINGS New York Office: 107 Liberty Street: 


Eastern Agents, HILL, CLARKE & CO., Boston, Mass. 
Our patented V ertical Boiler will not prime. No dan- 


ger ot burning flues. 
STEAM ENGINES. 


Horizontal and Vertical. 


CHAS. KAESTNER & CO., 
Builders of General and Spe- 
cial Machinery, 
808-811 S. Canal Street, 
Send for Catalogue.Ohicago, Ill. 











wim. A. HARRIS, 
Providence, R. 1. (Park St.) Sixminutes’ walk West fromstation. 
Original and Only Builder of the 
HARRIS-CORLISS ENCINE, 
With Harris’ Pat. Improvements, from 10 to 1,000 H. Pp 7 
Send for copy Engineer's and Steam User's 
Manual. “> BY J.W.HIII, M.E. Price $1.25. 


CHAM PION 


GUNS2233 | 


oie EEO GUN 

BEST IN THE WORLD. HAS NO EQUAL. Insist upon 
getting the ‘Champion’; if your dealer hasn't it, send to 
us. Send 6 cents in stamps for Illustrated 84-Page Catalogue 


A PITTSBURGH, PA. 
of Guns, Rifles, Revolvers, Police Goods, &c. Established 1840, F. A. Telephone Co., 
JOHN P. LOVELL’S SONS, Manufacturers, BOSTON. MASS, $3. TELEPHONES Fitchburg, Mass. 


HOISTING ENGINES 


LIDGERWOOD MANUFACTURING CO., 


A BOOK FOR 


Dredging Machinery, 
= Flour, Powder, Slate and 
ae Kline Will Machinery, Tur- 
bine Water Wheels. 


\ Geo. gpsabegh AUR gecies 


MILLER.METCALF x PARKIN. 
Bars. Sueets 


GRUGIBLE STEEL 2 


ene Sra Forcincs 
oa Gucrave Gumow. 


Roos.Wire. 





' 
(4 CaitAg9 | —— 
“DEPOT. 
in ps 


(escent fixtra 





Giuz0 Gerincs. 








$3. 


and Boilers for every possible 
duty. 








New catalogue ready. 


96 LIBERTY STREET, NEW YORK. 


eel ‘YOU BUY A BICYCLE 


Of any kind,send stamp to A, W. 

Dayton, Ohio, for large Nieseees bs tat 
List of 'NEw_and SECOND-HaND MACHINES. 
Second-hand BICYCLES taken in exchange. 
prerdes Repaired and Nickel Plated. 







UJ of the In- 
SPONS’ ENCYCLOPADIA cuciiin 
Arts, Manufactures, and Commercial Products. Com- 
prising detailed descriptions of the production of Raw 
Materials, their manufacture, and the utilization of the 
waste, The articles are written by manufacturers of 
acknowledged reputation. Complete in 33 parts, price, 
7ée. each, or in five volumes $27.00, covering 2,100 pages 
and nearly 2,000 illustrations, The parts are sold separ- 
ately, and a full descriptive circular will be sent on 
application. 


. & F.N, Spon, 35 Murray St., New York |Z 


Columbia Bicycles and Tricycles. 
MANY IMPROVEMENTS 
FOR 1886 


SD. 


New Spring Catalogue Sent Free. 





F panel Weteast “42 Wares at.. 9 Now 
York; 115 Wabash Ave., Chicago. 








PLATO NEL INSTITUTE FOR 
Liquefied Carbonic Gas. 


O. BRUNLER, 857 Broadway, New York. 


Charles H. Besly & Co. 


175-177 LAKE STREET, 


CHICACO. 


Ye 
BILLINGS SPENCER 


HARTFORD CONN, 














NSURANCE E (HARTFORD Co 


CASH CAPITA 00 000 
_ LOSSES PAID IN 67 YEARS. ny 750000 
The IE Pa and Strongest Company. 


LJ. HEN E P RES’T, 'T, Wit, BCLANEC, Asst.Sect’y 


SEAMLESS BRASS 


AND 


Copper Tubes, 
SHEET BRASS, BRASS WIRE, 


Fine Tools, Taps, 
Drills, Vises, Chucks. 








ype setting, ete. easy 
by printed directions. For 
business or home use 
or money making. For old 
or young. Send 2 stamps 
for catalogue of presses, 
type, cards paper ete. 
to factorv. 





Card Press, #8. GAA 
ah: 


Circular Size, KELSEY & CO. 
tne ean Meriden, Conn. 













A New Drill Chuck. 


— THE HARTFORD. 
all No. 1 holds 0 to Win. Price, $7.00. 
No. 2 holds 0 to 34 in, Price. $8.00. 
(= It cannot be excelled. Address 
THE CUSHMAN CHUCK CO, 
Hartford, Conn. 
Or any dealer in machinists’ Tools. 


GAS ENGINES. 


Best in principle, workmanship, and materials. 
An unequaled small Motor adapted to all uses. 
When the motor is not ‘at work, the expense of running it ceases. 


»| Mention this paper. Send for catalogue. 





Simple, Safe, Ec onomical, Durable, No extra insurance. 

Four sizes: 1 H. P., 4g H. P., 1 man power, and Dental Engine. 

These Engines are espec ially suited for Gasoline Gas for country use. 
2 Send for Illustrated Catalogue. 


ECONOMIC MOTOR CO., 


Office and Salesrooms, 9 CORTLANDT ST., NEW YORK 


OTTO CAS ENCINE.| 


GUARANTEED TO CONSUME 25 to 75 A N Y OTHER GAS ENGINE 
PER CENT. LESS GAS THAN Per 
sCHLEICHER, SCHUMM™M & CO., PHILADELPHIA and CHICACO, 

















ANDREWS 


arior Foldine 


BED. 
The only Perfect Bed!! 


40 Styles: $20 up. The only ad- 





York Mfg co., York, Pa, U-§. A. 





BRAK E-HORSEPOWER | power. 


justable suspension spring, 


A. H. ANDREWS & 60., 
19 Bond St, N. Y. 


195 Wabash Ave, Chicago, 


NICKEL. PLATING 


& POLISHING MATERIALS. 


ZUCKER & LEVETT 


CHEMICAL €° NEW YORKUSA. 








NICKEL & 
ELECTRO PLATING 
S OUTFITS. 


PULLEYS. 


Order from our “Special List.’’ 


THE JOHN T. NOYE MFG. Co., 
BUFFALO, N. Y. 














UOHN W.CAUGHEY \P Berg 


‘ere NGé Opens 
“J? PIT-TSBURGH PA. 
Bg riba © 


Ro Jia. = 


THE CHEAPEST AND BEST ! 


| Re ENcRAvINe ©: 


V2 67 PARK PLACE,NEW YORK: 


fo 
ENGRAVING FOR ALL ILLUSTRATIVE AND 
- ADVERTISING PURFOSES- 








CET THE BEST AND CHEAPEST 


TRADE@IPERI LN MARK Wy 


sures | 
JA. FAYx Co, ys sa FINS ‘ 


CINCINNATI. D. 











: SOLE AGENTS UNITED STATES. 
JS.A, FAD & Ro 
(Cincinnati, Ohio, U. 8. A.) 
aecusive Agents and Importers forthe United States 
0 


CELEBRATED 
PERIN BAND SAW BLADES, 


Warranted superiortoall others in quality. finish, 
uniformity of temper. and general durability. 
One Perin Saw outwears three ordinary sawa. 
Manufacturers of Planing Machines and 
other Patent Wood Working Machinery. 





Transmission of Power. 
Suspension Bridges, 
Tramways, 

and bec “applications of 


W1 


Trenton Tron Co. 
WORKS and OFFICE, TRENTON, N, J. 
New York Office—COOPER, HEWITT & Co., 17 Burling 
Slip. Philadelphia Office—21 North Fourth Street. Chi- 
ago Offticce—l46 Lake Street. 











ROEBLING 
, or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 


Address JOHN A. 
ers, Trenton, N. J. 


*S SONS. Manufactur- 





SUPPLIES FROM 
HYDRANT PRESSURE 
the cheapest power known, 
Invaiuable for blowing 
| Church Organs, running 
Printing Presses, Sewiny 
Machines in _ Households, 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machines, 
i} Feed Cutters, Electric 
Lights, Elevators, etc. It 
needs littie room, no firing 
up, fuel, ashes, repairs, en- 
gineer, explosion, or delay, 
no extra insurance, no coal 
bills. Is noiseless, neat, 
compact, steady ; will work 
at any pressure of water 
above 15 Ib.; at 40 1b. pres- 
sure has 4-horse power, and 
capacity up to 10-horse 
Prices from $15 to $300. Send for circular a 
THE BACKUS WATER MOTOR CO., Newark, N. J. 


WATER MOTOR 


Scientific Ameria, Architects and Builders Edition, 


SrepremBer, 1886. 











Names and Address must accompan 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page ornumber of question. 


all letters, 


Inquiries not answered in reasonable time should 
+ repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by Jetter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than generaf interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 





(1) B. K. asks: 1. Can terra cotta be 
made from common clay ? A. Yes, but it must be free 
from pebbles and other particles. 2. Can you tell me 
the name of a book that treats fully on. the manufac- 
ture of terra cotta and pressed brick, also ordinary 
brick? A. Davis on Bricks, Tiles, and Terra Cotta, 
published by Henry Carey Baird & Co., Philadelphia. 
3. In what State are the best pressed brick made? A. 
Pennsylvania. 4, Does not the smooth surface of press- 
ed brick impair its adhesive quality somewhat? A. Yes. 
5. Are the brick made the same size in all States? A. 
There is a slight difference in the sizes. Maine brick 
average 7°5 x 3°375 x 2°375 in.; North River brick, 8 x 3°5 
x 225 in.; Philadelphia front, 8°25 x 4°125 x 2°375 in.; 
varying somewhat among different manufacturers and 
for different degrees of intensity in their burning. 6. 
What is the crushing resistance of pressed and ordinary 
brick? A. Crushing weight per square inch: Common 
brick, 800 to 4,000 pounds. Hard pressed brick, 2,000 to 
4,300 pounds. 


(2) B. J. B. writes: Iam digging quite 
alarge cistern (13 feet diameter and 10 feet depth) ; 
would be glad to know if it will be safe to put the ce- 
ment directly over the clay sides, or whether a brick 
wall must be introduced. The cistern is circular. Is 
there any good recent work on the construction of cis- 
terns? A. You may make a good cistern wall with a 
concrete of equal parts Portland cement, sharp, clean 
sand, and broken stone. But to make it thoroughly 
substantial the concrete should be rammed between a 
crib and the clay wall, so as to have a solid outside 
bearing suitable for the arch or cover. If you make a 
cover of concrete, make the arch nearly hemispherical, 
or half a sphere, for safety, although experienced per- 
sons could make it much flatter. For the arch use 50 
per cent more Portland cement than noted above. Build 
the support with scantling and boards nearly to the form 
required, and cover with sand to give ita true form, 
and tamp the concrete around the outside first, filling 
in solid against the earth bearing for supporting the 
arch; finish at the hole in the center last. Make the 
arch at least 8 inches thick at center‘and 12 inches at the 
outside bearings. We know of no book on this subject. 


(3) W. B. A. asks about making cement 
piping for conveying spring water. A. If you have but 
little pressure upon the cement pipe that you propose 
to make, you may make the pipe over aspindle of hard 
wood, slightly taper, just enough to allow it to be 
drawn out of the cement. Make a groove at the bot- 
tom of the ditch as nearly straight as possible, lay in 
the groove a course of cement of the thickness that 
you propose to make the tube ; upon this lay the wooden 
spindle well oiled with linseed gil, then cover the spin- 
dle with cement. Proceed to make a second bed of ce- 
ment, and draw the spindle forward nearly its length 
and coyer with cement as before. The spindle may be 
from3to 5 ft. long; make the pipe from 1 to2in. 
thick, or for small pipe as thick as the diameter of the 
hole. Use pure Portland cement and water. Mix 
quickly and as thick as stiff mortar. 


(4) C. M. B. writes: We have two dams 
across the Androscoggin River at this place, and when 
the water is ata certain pitch the sheet of falling water 
on the Topsham end of the lower dam presents a pecu- 
liar wavy appearance, and then a rattling of doors and 
windows occurs. Is it cansed by the concussion of the 
air, or by the vibration of the ground? A. What you 
mention is a common phenomenon where there are wide 
sheet spill dams. The vibration of the water causes the 
air to vibrate, which is transmitted to considerable dis- 
tance. The vibration of the air also extends to the 
ground, and sets buildings to vibrating. It can be stop- 
ped by breaking up the sheet of water into irregular 
divisions, or notching the dam so as to have thick and 

' thin sheets in different sections. This breaks up the 
synchronism of the vibration. 

(5) E. 8. D. asks how many gallons per 
day (24 hours) will be required to supply the evapora- 
tion from an acre of Jand while it is covered with water 
12in. deep? A. Therate of evaporation depends upon the 
temperature of the water and the dryness, temperature, 
and velocity of the air. The published tables give as 
the average of fresh water evaporation in a calm 0°225 of 
an inch hourly, at a water temperature of 65° F, 


(6) J. J. MeV. asks : What are consider- 
ed to be the best materials and proportion of ingredi- 
ents, color, etc., for paint for outside iron work, like 
bridges of iron, railway and highway ? A. There is no- 
thing that stands wear and weather so well as red oxide 
of iron and boiled linseed oil, This may be tempered 
with chrome yellow, white lead, and lampblack for 
shades. On the great East River Bridge white lead is 
used. The elevated railways in New York are painted 
with Prince’s metallic paint and chrome yellow. If it 
is not desirable to have the paint dry quickly, a little 
raw linseed oil mixed with the boiled makes an easier 
spreading paint and adds to its durability. 


(7) J. 8. H. asks how to make a paint 
or varnish to render wood waterproof, and that will 
resist ordinary lye. Something that can be applied 
cold and dries quickly preferred. A. We know of 
nothing that will quite do what is asked. Try parafiine, 
melted into the wood surface with a hot iron, 


(20) J. B. O. asks for the composition of 
red and black cements to be nsed to unite concrete 
blocks ina sidewalk, A. For red cement use 1 part of 
Portland cement and 1 part of sharp, clean sand mixed 
with Indian red in sufficient quantity to produce the de- 
sired tint ; and for black cement the same materials, 
omitting the red, mixed with about half a pound of 
lampblack to the bushel. In the latter case, ground 
coke may be substituted for the sand, if available. 


(21) A. B. L. says: You give a receipt, 
on page 17, of a cheap concrete; among other parts is 
1 part burnt and powdered common earth. Would 
coal ashes answer the same purpose? A. Coal ashes as 
a substitute for burnt and powdered earth in making 
the cheap concrete referred to will not answer, al- 
though it would do instead of the sand. The earth 
should be of a clayey nature, and, being well burnt, 
promotes the setting of the mass, 


(8) J. G. R. asks if there is any formula 
for removing stains from a marble slab, caused by the 
acid from Jemon juice. A. We should think that any 
stains caused by lemon juice would be easily removed 
by the application of cold water. The following, how- 
eyer, is strongly recommended as suitable for removing 
stains from marble : Take two parts common soda, one 
part of pumice stone, and one part of finely powdered 
chalk ; sift it through a fine sieve, and mix it with 
water, then rub it well all over the marble, and the 
stains will be removed ; then wash the marble all over 
with soap and water, and it will be clean as it was at 
first. 

(9) F. K. MeC. writes, asking directions 
how glass is stained permanently. A. Glass staining 
may be done at home by the following process: Spread 
over the glass a strong gum water, and when dry lay it 
over the paper on which the design is sketched, and 
trace witha fine hair pencil all the outlines. Dip the tube- 
like pencils in the colors, and Jet them flow out upon 
the glass ; have a care, and not touch the pencil to the 
glass. The lights and shades are produced in a variety 























Business and Personal. 








of ways ; one of the easiest, and especially to beginners, 
is to take a goose quill cut in the shape of a pen, without 
the slit, and with it carefully take out the lights by 
This part of glass staining is the 
most exacting and difficult, as much of the effect de- 
The glass is then ready for 


lines and little dots. 


pendsupon the shading. 
the kiln. : 


(10) D. 8. M. Co. desire us to inform 


them of a preparation that wiil remove stains from 


black walnut, the stains being those made by liquor, 


etc. A. We know of nothing better to recommend 
than alcohol; oxalic acid and water are sometimes 


used to remove stains from mahogany furniture. 


(11) C. R. asks: Is there any use for 


worn out porcelain bricks ? Can they be reworked ? A. 


We know of no use to which the bricks can be applied. 


They cannot be reworked. 


(12) J. G. P.—A corrugated iron roof 


should be lined to prevent sweating, in places where the 
air isliable to become moist, or where many persons 


are congregated. Cover the frame with matched boards, 
then lay the corrugated iron. 


(18) F. 8. B. writes: Will you inform 


me what will harden tar for covering roofs? Have used 


resin and sulphur, but the sun makesit run. Is there 
anything besides asbestos that will harden it? A. You 


can boil the tar down as far as possible, and then cover 


the roof with gravel stones of a quarter to half an inch 
in size; or perhaps a more satisfactory method would 
be to mix the tar with hydraulic cement. We under- 
stand that this compound forms a very acceptable roof- 
ing material. 


(14) F. J. 8.—For carpenters’ tonnage 


the rule is: Multiply together length, breadth, and 


depth, and divide the product by 95. You will find the 
various rules for tonnage in Haswell’s Engineer’s Pocket 


Book. 
(15) J. D. G. asks a simple rule to de- 


termine the amount of condensation per square foot of 


surface on steam pipes of different thickness and tem- 


perature. A. We do not know of any simple rule such 


as asked for, but the following is the result of experi- 


ment. Steam pipes used for heating a room and main- 


taining a temperature of 60°, with good circulation, will 


condense 0°357 pound of steam per square foot of sur- 


face each hour; a coil under similar conditions will 
condense 0°29 pound of steam, 


(16) J. A. D. asks: 1. Will concrete 


stand frost? Will it disintegrate by dampness or 
moisture? A. Concrete will stand frost if kept dry, but 


will disintegrate from the surface if frozen wet. Tt does 
not disintegrate by moisture alone, Much depends upon 
the quality of the cement itself. The best Portland is 
very hard, strong, and resists disintegrating influences 
longest. 2. Can water be charged with carbonic acid 
gas? Ifso, with what per cent? A. Water absorbs its 
own bulk of carbonic acid gas at ordinary temperature 
and pressure. At high pressures it absorbs many times 
its bulk. 

(17) W. G. 8. asks a recipe for a var- 
nish, paint, or other coating that could be applied to 
iron scale beams, that are used in damp cellars in which 
large quantities of salt are used in curing hides. A. A 
coat of boiled linseed oil rubbed over the scales and al- 
lowed to dry is a good preservative. As the oil gets 
rubbed off by use of scales, rub the parts again with 
the oil upon a cloth. You cannot keep the scales bright 
and clean and prevent rust. 


(18) C. P. F. asks: 1. If it will be wise to 
run his water pipe to a greater height than the roof, 
thereby securing water in case of fire on the roof. A. It 
would most certainly be wise to carry the water pipes 
above the roof. 2. How he can connect the pipe so as 
to insure an electrical contact between the joints? A. 
Screwing the pipes together strongly with plumbago 
and oil will give a sufficient metallic contact for all elec- 
trical purposes. 


(19) J. H. M. asks for a fireproof paint. 
A, Take a quantity of the best quicklime, and slake 
with water in a covered vessel ; when the slaking is 
complete, water or skim milk, or a mixture of both, 
should be added to the lime, and mixed up to the con- 
sistency of cream; then there must be added at the 
rate of 20 pounds alum, 15 pounds of potash, and 1 
bushel salt to every 100 gallons of creamy liquid. If the 
paint is required to be white, 6 pounds plaster of Paris 
or the same quantity of fine white clay is to be added to 
the above proportions of the other ingredients. All 
these ingredients being mingled, the mixture must be 
strained through a fine sieve and afterward ground in a 
color mill. When roofs are to be covered, or when 
crumbling brick walls are to be coated, fine white sand 
is mixed with the paint, in the proportion of 1 pound 
sand to 10 gallons of paint; this addition being made 
with a view of giving the ingredients a binding or petri- 
fying quality. This paint should always be applied in 
a hot state, and in very cold weather precautions are 
necessary to keep it from freezing. Three coats of this 
paint are deemed, in most cases, sufficient. Any color 
may be obtained by adding the usual pigments to the 


composition, ss! 


Any person having anew invention may, without charge, 
consult MUNN & CO., Scientific American Office, 
361 Broadway, New York, for advice how to obtain 
a Patent or Caveat. Our Hand Book of Instrue- 
tions relating to Patents sent free. 





Lick Telescope and all smaller sizes built by Warner 
& Swasey, Cleveland, Ohio. 


Model engine and boiler, 314 inch stroke, well built ; 
for sale cheap. J. A. Rogers, Fort Worth, Texas, 


“Is it Lost Forever?” 


—the youthful bloom, the freshness of health, the buoy- 
ancy of spirits, and all that goes to give pleasure and 
contentment to a heart made happy by health? No; not 
lost forever. There is hope for all. For those whose 
lives have been a burden, and for those who are now 
groveling in the very sloughs of despondenecy. Dr. 
Pierce’s “‘ Favorite Prescription ” will cure all chronic 
diseases peculiar to females. It will build up the system, 
and restore health, strength, and beauty. Try it and be 
convinced. Send ten cents in stamps for large illustrated 
“Treatise on Diseases Peculiar to Women.” Address 
World’s Dispensary Medical Association, Buffalo, N. Y. 


Engines, B’l’s, all sizes, Lock Box J, So. Windham, Ct. 


Wanted—Some one to manufacture two counting- 
room articles. Patents No. 343,796, June 15, and No. 
344,624, June 29, 1886. Address J. V. Charpantier, No. 6, 
Carondelet St., New Orleans, La. 


The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 


A Catechism on the Locomotive. By M. N. Forney. 
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent 
on receipt of the price by Munn & Co., 861 Broadway, 
New York. 


Guild & Garrison’s Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 


Nickel Plating.—Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, ete. $100 
“Little Wonder.” A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, ete. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 


Haswell’s Engineer's Pocket-Book. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills, Limes, Mortars, Cements, ete. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway, New York. 


Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 


Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 


Nystrom’s Mechanics.—A pocket book of mechanics 
and engineering, containing a memorandum of facts and 
connection of practice and theory, by J. W. Nystrom, 
C.E., 18th edition, revised and greatly enlarged, plates, 
i2mo, roan tuck. Price, $3.50. For sale by Munn & Co., 
361 Broadway, New York city. 


Combination Pliers, Gas Pliers, Wire Cutters, Wrench 
and Screwdriver combined. Billings & Spencer Co., 
Hartford, Conn. 


Chucks—over 100 different kinds and sizes in stock. 
Specials made to order. Cushman Chuck Co.,Hartford,Ct. 


Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 


The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


Friction Clutch Pulleys. D. Frisbie & Co., N.Y. city. 


Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. AddressMunn & Co., Publishers, New York. 


Veneer Machines, with latest improvements. Farrel 
Fdry. & Mach. Co., Ansonia, Conn. Send for circular. 


Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus, adv., p. 28. 


If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 


Tron and Steel Wire, Wire Rope, Wire Rope Tram- 
ways. ‘Trenton lron Company, Trenton, N. J. 


Grimshaw.—Sleam Engine Catechism.—A series of 
thoroughly Practical Questions’ and Answers arranged 
80 as to give to a Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Grimshaw. 18mo, cloth, $1.00. For sale by 
Munn & Co., 361 Broadway, N. Y 


“Tilustrations and Descriptions of Recent Locomo- 
tives”; enlarged edition ; 525 engravings; ready Sept. 1. 
Price, $3.50. Send for ¢ircular to the Railroad Gazette, 
73 Broadway, N. Y. 
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Only $3.00 a Year, including Postage. Weekly. 
52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegrapby, Photography, Archi- 
te.ture, Agriculture, Horticulture, Natural FAstory, ete. 

All Classes of Readers tind in the ScrenTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.—One copy of the ScrEN- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs.—One extra copy of the SCIENTIFIC AMERI- 
CAN will be supplied gratis for every club of five subscribers 
at $3.00 each; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


able to 
MUNIN & CO., 
361 Broadway, New York. 
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Scientific American Supplement. 


This is a separate and distinct publication from 
THU SCIENTIFIC AMERICAN, but is uniform therewith 
in size, every number containing sixteen large pages. 
THe SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light, Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price-for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 


MUNN & Co.. 361 Broadway, N. Y., 


Publishers SCIENTIFIC AMERICAN. 

To Foreign Subscribers.—Under the facilities of 
the Postal Union, the SC1IENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCLENTIFIC AMERICAN, one year; $9, gold, 


for both ScrENTIFIC AMERICAN and SUPPLEMENT’ for . 


one year. This includes pcstage, which we pay. Remit 
by postal or express money order, or draft to order of 
MUNN & CO., 361 Broadway, New York. 
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The Koch Patent File, for preserving newspape 
m. ines, and pamphlets, has been recently improve 
and price reduced. 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
“SCIENTIFIC AMERICAN,” in Necessary for 
every one who wishes to preserve the paper. . 


Address 
MUNN & CO, 
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PATENTS. 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors, 








In this line of business they have had forty one years’ . 


experience, und now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 


A phlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. pe 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. - 


MUNN & CO.,, Solicitors of Patents, 
361 Broadway, New York. 


BRANCH OFFICES.—No. 622 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington, D. C, 
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FIRE-PLACE HEATERS, 


To warm upper and lower rooms, 

Be eal teresa he works Brick Set and Portable; Cast Iron and Wrought Iron. 

B.C. BIBB & SON 

Foundsy ice and Selcsrooms | ADAPTED TO ALL SECTIONS OF THE COUNTRY. 
Baltimore, Md. 


MARBLEIzED SLATE MANTELS, 
92" Send for Circulars. 


Tia ENAIIN 


CONSTRUCTIONS ey BEST 
SEND FOR CIRCULARS. 
EUREKASTEAMHEATINGCO. ROCHESTER NY. 
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BRICK SET. 

Patent Self-cleaning Ash Pit. Sure 
preventive of fire from hot ashes. 
Patent Clinker Crushing and Dump- 
ing Grate. 8 
SAVES FUEI,. PORTABLE: SMITH & ANTHONY STOVE CO., Boston, Masse 


SCHOEN HEATER AND STOVE COMPANY, 
13 North Eleventh Street, Philadelphia. 


THe DUNNING BOILER. 


Patent Wrought Iron or Steel, with Self-Feeding Coal 
Magazine. Is the oldest and best for 


LOW PRESSURE STEAM HEATING, 


And Insures a Warm House Day and Night. 


MADE AS FOLLOWS: 

As a Magazine Boiler, which requires attention but once 
in 24 hours ; 

Asa Surface Burner, to burn hard or soft coal, wood or 
coke; 

Asa Hot Water Boiler, for greenhouse and hot water 
heating; 

As a Portable Boiler, to be set without brick-work. 

Also in Two Srctrons to pass through any door where 
a larger one cannot be used. And in addition to the above 
we have under way an entirely NEW CONSTRUCTION OF 

- BOILER, which will excel anything yet upon the market, 

Send for Illustrated Catalogue with full description and 
price-list. 




















New Edition of 96 pages, with additional 
matter, and illustrations of 45 of the finest 
residences in the jae A comp plete | q 












































No house, however beautiful in appearance or 
elegant in its appointments, can be comfortable 
unless provided with an apparatus that will furnish 
an abundant supply of pure warm air in the coldest 
weather. This can be obtained most surely and 
most economically by a well-constructed and pro- 
perly set warm airfurnace. Most of the objections 
raised against furnaces are based on furnaces that 
are too small, or too cheaply constructed, or 
improperly set up. 

Our Furnaces are all made with Revertible 
Flues, a principle demanded by all purchasers 
of Stoves, but not yet adopted by most furnace 
makers. By this construction we avoid hot 
chimneys and cold houses. By using a 
large furnace and having an ample supply of cold 
air from outdoors, al! everheated surfaces, and 
consequent unpleasant effects, can be avoided. 

Our Catalogue contains full information regard- 
ing our goods and best methods of setting furnaces, 
Catalogues sent on application, and a careful ex- 
amination invited. 

*,* Estimates given and correspondence solicited. 
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| Most Simple and 
| Rellable Alr Valve 
iii Made. Nothing to 
ii] Get Out of Order. 

| Has No Movable 
i; Plece. No Loose 
ii} Thimbles to Fly Off. 
| Every Valve Is Thor- 
|| Oughly Tested, and 
| Warranted to Clive 
Hi Satisfaction. 
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‘Planing, Matching, and Surface Planing, Inside and Outside Moulding Machines, Shaping Machines, 
| Mortising and Boring Machines, Rotary Mortising and Timber Gaining Machines, Tenoning 

; and Sash Dovetailing Machines, Band Saws, Scroll, Split, Cut Off, Edging, Vertical, and 
Resawing’ Machines. 
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ALL OF THE MOST IMPROVED PATTERNS AND SUPERIOR CONSTRUCTION. 
Illustrated Circulars and Eriocs furnished on application to 


areroom, 109 Liberty St., New York, C. B. ROGERS & CO., Norwich, Gonn., U.S. A, 





Seientitic Ameriean, Arehiterts and Builders Edition, 














Band Saws. 








Band eS 





DAMASCUS TEMPERED BY NATURAL GAS 
HEAT, SUPERIOR TOUGHNESS. 


After m than ten years’ experience in the manu- 
facture of Band Saws, we have discovered a new process 
of Temp pering and cles Peps allat one opera- 
tion. This process insures absolute perfection. 


Wes 


their address in f 


saws used, and we will, by return mail, 
prices, and also send” them our pamphlet on the Ban 


cially Tala all users of Band Saws to send us 
l, and also a description of the sizes of 


uote them special 
a 


which contains much valuable information for all users 0: 


Band Saws. 






























































The Superion Gun of our Band Saws, All Tempered, Straight- 
ened, and Tried at one operation, which we have patented, makes 
them so perfect that our SALES HAVE MORE THAN TREBLED IN THE 
PAST YEAR. Our largest and best customers prefer them to the 


best imported saws. 


@ 
(WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS. 


lost Inde of Advisement Dublad iy Uke Posed Muon cf he felniiy Amaro, Arehitais and Quldens Eiki 


NATURAL CAS 


Is perfectly free from all impurities, and steel 
heated by its use does not scale. It contains no 
sulphur or other base substances. We are the first 
to adopt its use in heating saws for tempering, 
which explains the cause of our saws being tougher 
than any others now made. 


OUR CIRCULAR SAW 





Of all sizes from 6 inches in diameter to 6 feet, both 


Solid and Inserted Teeth, also our 


} Double Toothed Gross Cuts 


(two saws in one), for all uses HAVE NO 


| EQUAL. 























































































































Our SAWYER’S HANDBOOK will be sent FREE to any pa 
of the world on receipt of full name and address. 


Address EMERSON, SMITH & CO. (LIMITED! 


Beaver Falls, Pa. 
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Rear Ele vation, 


Front Fane 


Details for a Suburban Residence at Yonkers, He 


H. S. RAPELYE, Architect, MOUNT VERNON, N.Y. | 
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and are supplied with the Reynolds’ 


FIRST-CLASS 


NG APPARATUS, 


J. REYNOLDS & SON, 


Ler and Filbert Streets, 


PHILADELPHIA, PA., 
—MANUFACTURERS OF— 


Steel Air-Tight Furnaces, 


KEYSTONE 
STEEL FURNACES. 


BRICK-SET and PORTABLE. 


For Anthracite 


and Bituminous Coai or Wood. 


Our heaters are strictly first- class, made of the best material and workmanship, 
Shaking Grate, the best labor and fuel-saving 
They are absolutely Gas, Dust and Smoke Tight. Cooking Ranges, 
Descriptive circulars 
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appliances. 
Low and Half-low Grates, in great variety of styles and sizes. 
sent free to any address. The trade supplied. 





MORSE ELEVATOR WORKS, 
Morse, Williams & Eo. 


Successors to CLEM & MORSE, 


Passenger BUILDERS OF ALL KINDS GF 


*e Freioht ERE EAS 


Send for Circulars. 
OFFICE: 411 CHERRY STREET. 
Works: Frankford Avenue, Wildey and Shackamaxon Streets, 
PHILADELPHIA. 
NEW YORK OFFICE: 108 Liberty Street, 








|PassenceR ELEVATORS, 


MANUFACTURED BY 


HOWARD IRON WORKS, 


a Sy Sea Se ES) S| EP age 


The Elevators in the State Capitol, Albany, New York, were 
built by us, and many others in some of the finest buildings in the 


GRAVES’ 





Sennen) AL’ O Ev: 


PASSENGER and FREIGHT, 


MANUFACTURED BY 


L. S. GRAVES & SON, Rochester, N. Y. 


BRANCH OFFICE; 46 Cortlandt Street, New York. 


Ee. J. JOHNSON, 


MANUFACTURER AND SHIPPER OF 


Roofing Slate, Marbleized Slate Mantels, Slate Hearths, Sills, Lintels, &c. 
ESTIMATES FURNISHED ON ALL SLATE WORK. 
Quarry, BANGOR, PA. Office, 78 MURRAY ST., NEW YORK. 


ESTABLISHED 1844, 


SAMUEL H. FRENCH & CO., 











































PHILLIP ‘SEMMER & COMPANY. 


PLATE. SHEET & LOOKING BLASS Depat 


No 46,8 &10 DESBROSSES.ST. 
WRITE FOR QuoTATIONS... NEWYORK, 











York Avenue, Fourth and Callowhill Sts., Low estimates furnished to Architects, Builders, 


PHILADELPHIA, PA. 


PAINT 


Strictly Pure Lead, Zinc and Colors, Dry, in Oil, Japan, 
and Ready Mixed for Use. 


PEERLESS 
MORTAR COLORS,: 


BLACK, BROWN, BUFF, AND RED. 





| Masons’ and Builders’Supplies. 


SEND FOR CATALOGUE AND CIRCULARS. 

















MANUFACTURERS. No. 111 Chambers St., |New York, N.Y. 


Solid Braided Cotton FI Cord. | CHAS. E. LITTL 







WorKS. J, P. TOLMAN © 062 164 High St., Boston. 


ORR & LOCKETT, 


184 & 186 Clark Street, Chicago, 


BUILDERS HARDWARE 


OF HVERY DESCRIPTION .- 
We are Sole Chicago Agents for 
Geer’s Spring Hinge, Norton Door Check and S 
Dudley Shutter-Worker, 


ND SEVERAL OTEER SPECIALTIES. 


pring, 


The following are some of the fine Public and Office Buildings Saad by us: 


First National Bank Building; Montauk Block; Pullman Offices and Flats: , B. and Q. Office 


Building; Grand Trunk Depot and Offices ; New Board of Trade; Home Insurance B irre ; Insurance 
Exchange; Traders; Clark and Counselman Buildings; and New Union League Club Buildings, of this 
city; the Atchison Topeka and Santa Fé Offices of Tope ka, Kansas; the Burlington, Cedar Rapids and 
Northern R. R, Offices, at Cedar Rapids, lowa; and the Geor ge Spencer Office Buildings, at Duluth, Minn. 


CORRESPONDENCE SOLICITED. SATISFACTION GUARANTEED, 


A VAPOR IN MILD WEATHER 


AND 
ONE POUND STEAM PRESSURE IN COLDEST WEATHER. 
No Noise. No Rattling in Pipes. 
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Contracts taken for Warming Cottages, Large Dwellings, Public Buildings, with 
Steam, under patents of E. A. & W. E. Wood. 


UTICA STEAM GAUGE Co., 


Send 4c. stamp for illustrated descriptive cirenlar. UTrOo A 9 Dine, Secs 


REOSOTE. 
AOS TAI NS 


FOR. SHINGLES, 
fCLAPBOARDS, FENCES,ETC. | 


mea *CABOT 

Tak LBY STREEY 
eee BOSTON 

ane FOR CIRCULAR 










ESTABLISHED 1843. 


Manufacturers of 


lable Fittings and Fixtores 


IMPROVED and PATENTED 
IRON, BRASS, BRONZED and NICKEL-PLATED 


POULTRY YARD APPLIANCES, ETC. 


Carpenters, Masons, etc. 
Catalogue Mailed on Application. 
SAMUEL S. BENT & SON, 





59 FULTON. STREET, 
New York, 


NEW YORK AGENT FOR 
W. F. & John Barnes Machinery. 


Full line in stock at factory prices. Tools for all 
trades, Send for Price List 

Architects wishing to save fheir 

clients the annoyance of broken win- 

ht emg will please send for sam- 

the SAMSON CORDAGE 





The Henry Dibblee Co., 
Mantels, Grates, and Tiles. 


General Agency 


LOWS ART TILES, MAW’S ENGLISH TILES, 


Jackson’ 8 Heating and Ventilating Grate, “* Peer- 
less”? Shaking and Dumping Grate, Stable 
Fittings und Weather Vanes, 
CHICAGO, 


266 and 268 Wabash Ave., 





CATALOGUES REE NS ey 
pre GW? |] 
~<or® ASE 
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GAANNAMANRABAVOSEGAL 
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PREPARED ROOFIN 





a ANYBOD ILY HANDLED 
SE ESET ; ODY UAN PUT IT ON. EAS A . 


Put up in Rolls of 100 Square Feet, 


























— MANUFACTURED BY — 


aM, EMRET, Jr., & C0., 


ROOFING FELT. 
SLATERS’ FELT. 
TWO AND THREE PLY FELT. 
PREPARED ROOFING. | 
CARBOLATE OF LIME (Disinfeeted). 


PHILADELPHIA, CINCINNATI, ST.LOUIS, CHICAGO, | 
| 423 Walnut St. 16 PublicLanding. 9th & Olive St. 12 N. Clark St. | 


pig SE cas PLOMB, 


—_ MANUFACTURERS OF — 


Hammers, Edge Tools, Sledges, Blacksmith and Railroad Tools. 








ROOFING AND PAVING PITCH. 


| ASPHALT CEMENT (for two and three Ply). 
| ASPHALT PAINT (for Tin and Iron Roofing). 
BLACK VARNISH (for Cast or Wrought Iron). 
PIPE COATING (for Gas and Water Pipe). 











Y«%P WARRANTED. 




































































Main Office and Works: PENNA. R. R., TUCKER AND JAMES STREETS, 
PHILADELPHIA, PA. 


Large Views of Buildings, Bridges, Machinery, Furniture, made from small 
negatives by our New Permanent Bromide Process. Also contact prints cheaper than silver prints. AND PL ANS 
Sample books of photographie prints n ounted on cloth made up for agents. Send for samples and DU 


estimates on all photographic work. 
pis ED 


Permanent Prathnetespan Rad EA tag etre ae the 9 1000 ‘State. aN ae 
Ss vu cous ous en _ASHTABULA, OHIO, U.S.A. __ 
Mnancn of at SUPERIOR EXTENSION LIP AUGER BITS —=—_=" SS 
EE 


Also, MACHINE BITS of every description, Prices quoted on application. 


Cast Iron Gas and Water Pipes) =: shaw « cary 


| PIONEER | Listen, 22) lade 


Cast Iron Planks eer. a Mey aes Pipes, Fire Hydrants and Stop VIBR pit GAS BURNER : 


W A T ER PR 0) OF ALL PIPE PROVED BY HYDROSTATIC PRESSURE. 


GLOUCESTER IRON WoORES, 


20 


sHARGER | 











































































































































































PHILADELPHIA. 





Tinners’ Hardware 
Of every description, 

223 Arch St., Philadelphia, Pa, 

Send for Illustrated Catalogue. | Exterior—Full Size, 








oa 
Ee 
s 
GLOUCESTER CITY, N. J. . 
. 2 SAMUEL R,. SHIPLEY, Prest. JAMES P. MICHELLON, prey: 1 & 
HENRY B. CHEW, Treas. OFFICE, WILLIAM SEXTON, Sup E > 
i li! (ING Pal ET 6 North Seventh Street, Philadelphia. ag 
5 f= 
RANUFAUTURED ONLY a RN EB fgg. BER e 
LL | ray 
ADJUSTABLE FRONT IRONS, E's 
IMPROVED CIRCLES. | ne 
‘Scott Pape r Co., The Strongest and most Substantial Eaves. | | a 
LIMITED, Trough Bracket ever made. B-- ae 
25 North 6th Street, BERGER BROS., | 22 
Manufacturers of A 
= 
=) 
5 
<I 


Write us for Sample and Prices. 
— eee ee ae 


With Two Supplements consisting of 


‘Two Plates in Colors and One Large Sheet of Details. OCTOBE R, 1886 $1.50 a Year,—Single Voples, [5 cents, 
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New York: Published by MUNN & CO.. 361 Broadway, corner Franklin Street: 

















ECONOMIC * GAS ® ENGINES.J 


Best in principle, workmanship, and materials. An unequaled small Motor 
adapted to all uses. When the Motor is not at work, the expense of running it 
ceases. Simple, Safe, Economical, Durable, No extra insurance required. 


PLUMBERS’ CAS ENCINE. 


Especially adapted for pumping water in Private and Apartment Houses, 
Flats, Small ay and many other places. 


ROOFING for Buildings 
of every description. Dur- 
able, light, easily applied, 
acd inexpensive. 


SACRE TiI"sS 


scorn 


ta == 424 The best Building Paper. 
Clean to handle. Impervious 
= to Water, Moisture and Gases, 


t SEND FOR SAMPLES. 

| : fu i Reliable Agents Wanted, 

‘New York Coal Tar Chemical Company, 
10 WARREN ST., NEW YORK. 






















































































































































































































































































aa WATERPROOF BUILDING PAPER. 
ling, Bait & Go, ASBESTOS FLOORING FEL 
: 
——— Atained lass 
LARCER SIZES. mae 
Bio. ui; Webel sal aoe Gallons, 50 feet High, per Hour, fhueeh rm 7 { Dw | iy tf, 











GASOLINE CAS ENCINES. 


One Man, - 800 Gallons, wes per’ Bish, ets EES, 
No. 16. One-Half Horse, 600 on 
No. 18. One Horse, - 1,500 
Four Sizes, from Motor for Sewing Machine or Dental Engine to One Horse Power. 
Our Gas Engines will work satisiactorily when attached to Gasoline Machines, 
SEND FOR ILLUSTRATED CATALOCUE. 


moO Ne MM DCM Ose RiGee. 
Office and Salesroom, 34 DEY ST., NEW YORK. 








No. 15. OFFICES & SHOW ROOMS: 


[52 Franklin Street, 
BOSTON, MASS. 


For Lining between Floors, under Slates, 
Shingles, Clapboards, Xe. 


6é ee 66 6é 


Absolutely fire-proof, and unexcelled for deadening 
DurDOnee. In rolls 44 inches wide. Manufactured 
only by 


THE ASBESTOS PACKING CO., 


{169 Congress St., Boston, 


omnes. 133 John St., New York, 











Beantiful & Lasting for ORNAMENTING ESTABLISHED 1854. 


WINDOWS, DOORS, TRANSOMS, &c. 


OO lili IRON WORE S, 





| AGAINST WALL 27 
| WHENNOT _7 


TOP & BOTTOMS SIDES + PLATEIRON! Hele 
LATTICE FRONT 2X2" BARS & 

2° OPEN SPACE 

PORITAN PAL Dae EE Ss 

VERTICAL 


CELL N91 


ra : 
BY odin oF i 


H. A. STREETER, Proprietor, 
Court House, Jail and Cell Work 
a Specialty. 


STREETER’S PATENT SASH 
: —FOR ASYLUMS.— 
Tron Buildings, Store Fronts. 


Sidewalk Lights. 





Nos. £5 to 41 Indiana 8t., Chicago, Ill. 


Manufacturer of every description of 


Structural and Ornamental Iron Work. 


fron Roofs. Riveted Girders. 
Jail Work. Bank Vaults. 
Columns. Stairways. 
Railings Gates. 
Verandas Crestings. 
Skylights. Sash Weights. 
Air Grates. 


Bolts 
Bisckamiihing? 


ed 


PANY, 
OVA 


SUBSTITUTE 


AT SMALL COST. Send for Dlustrated Cata 





logue and Prices. Samples by mail 25 cents. 
Sots AGrEnt, 733 ARCH ST. 
W. C. YOUNG PHILADELPHIA, PA. 


DEVINE’S STEAM BOILER WORKS, 


Marine, Locomotive, Tubular, House, and 


GREENHOUSE BOULERS. 


WROUGHT IRON HOT WATER BOILERS 
A SPECIALTY. 


Manufactory, 381 to 3938 S. Canal Street, Chicago. 





Contracts taken in any part of the 


ELEVATION A INTIROR OF PEEL Country 


AGENTS WANTED EVERYWHERE. 


















Air Engine and Elevator 
Works. 


Sole Manufacturers 
Improved Roper Air 
Engines, and Builders of 
Passenger, Freight, and Car- 
riage Elevators, dealers in 
Steam Engines and 
Supplies, Pulleys, Shaft- 
=ing and Hangers. 

HILL & WELSH, 
86 Pear] St., New York, 


‘Bin U Sen 


Electric Lights. 


“> 




































































Schamacher & Ettinger, 
LITHOGRAPHERS, 


32, 34 & 36 Bleecker St. 


—AND— 











Ad TORRES 6 
The above cut is of Greenhouse Boiler, meeting 


with universal success wherever placed. Estimates 
gladly furnished for any capacity. 








ingly artistic, and will be mailed free on receipt of 6 cents in stamps 


SMITH & ANTHONY STOVE CQ., Boston. Masse 





PETER DEVINE, 
387 S. CANAL ST., CHICACO, 





N. Y. Lumber & Wood-Working Co. 


134th St. and Alexander Ave. 
Wholesale Lumber Yards and Docks, 


TONAWANDA, N. ¥. 


311 Mott St., 





NEW YORE. 


Incandescence Lights for Apartment Houses 


and Residences furnished by 
THE BRUSH ELECTRIC COMPANY, 


OLEVERAND, OETO. 


FINE COLOR WORK A 
SPECIALTY. 








B. G. UNDERWOOD, 


ADVERTISING AGENT, 
361 BROADWAY, NEW YORK, 
AND 


31 PEMBERTON S8Q., BOSTON, 


NEW YORK OFFICE: No. 210 Elizabeth Street. 
CHICAGO OFFICE: No. 111 La Salle Street. 
ST. LOUIS OFFICE: No. 404. Market Street. 
DETROIT OFFICE: No. 76 Garfield Avenue. 


SEND FOR CATALOGUE No. 8. 





Square Turned Work, 
Hard Wood Doors, Mantels and 
Cabinet Finish of al Kinds, 
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CASTELLATED CHAPEL OF AMBOISE. 

The chapel of Amboise Castle, France, restored 
by Architect Ruprich Robert, is one of the finest ex- 
amples of the late Gothic style of the close of the fif- 
teenth century. Its situation, on the very edge of a 
rocky precipice 150 ft. in height, adds to the charm of 
its general appearance. 











NEW YORK, OCTOBER, 18886. 
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Single Copies, 15 Cents, 








iteand marble. They mix one part of very fine cement 
with two parts of sulphate of barytes, and color the 
whole with any sort of oxide at will. All colors except 
pure white can thus be obtained. The composition is 
marbleized or granitized by stirring through it a mix- 
ture of water, cement, and pastes prepared from vari- 
ous colors. The composition is pressed in moulds, and 


After an unsuccessful attempt at restoration by the jthe surfaces of the cast are covered with a liquid 


architect Fontaine, in the time of Louis Philippe, this 
chapel has been lately reconstructed by Architect 
Robert in a suitable and successful manner. The 
roof of the chapel is now, the only portion of the origi- 
nal that remains being a piece of the old steeple, the 
octagonal form of which is still visible. The roof, in- 
cluding its ornamentation, is of lead. 

Above the magnificent carving in relief, representing 
St. Hubert’s Hunt, is the tympanum of the doorway, 
of which the artistic ornamental work was totally lost. 
In place of the window which was there begun by Fon- 
taine. the groupsin relief—representing the adoration of 
the Virgin and child by the founders, Charles VIII. 
and Anna von Bretagne—have been substituted. The 
interior of the chapel contains, as rare examples 
of those ancient times, two heaters located in the side 
walls of the nave.—Architektonische Rundschau. 

a 
Industrial Notes, 

Welding Steel and Iron.—Mr. Paul Herzog, of 

Peterswaldau, has devised a peculiar composition for 
facilitating the welding of steel with steel or iron 
with iron. The mixture is prepared as follows: Take 
24 ounces of borax, 2144 ounces each of prussiate of 
potash and sal ammoniac, and 11, ounces of iron 
filings free from rust. Reduce these materials to a 
powder in a mortar, put the mixture into a me- 
tallic crucible, add enough water to form a thick 
paste, place the crucible over : 
a wood fire, and stir con- 
stantly, taking care at the 
sane time that the crucible 
does not come into contact 
with the flames. In this way 
there is obtained a material 
resembling pumice stone, but 
exhibiting green and gray 
tints. The substance is al- 
lowed to cool, and after being 
pulverized is ready for use. 
With this composition it has 
been found possible to weld 
piston rods 25 inches in di- 
ameter. — Chronique Indus- 
trielle, 

Soldering at a Low Tem- 
perature. — The Hlectrician 
gives a formula for a soft 
























































































































































































































































































solder which is capable of so © 
firmly adhering to the surface ~ 
of metals, glass, and porce- 
lain that it may be used for 
joining all objects that do . 
not have to support a high * 
temperature. It is prepared 
as follows: Take copper in 
powder (prepared by precipi- 
tation, through zine, from a 
solution of blue vitriol) and 
mix it, in a cast iron or por- 
ecelain mortar, with concen- 
trated sulphuric acid (den- 
sity 1°85). Fromm 20 to 36 parts 
of copper are used, according to the hardness that is 
wanted. To this mixture is added, while constantly 
stirring it, 70 parts of mereury. When the mixture is 
homogeneous, the amalgam is to be carefully washed 
with warm water, in order to remove every trace of 
acid, and is afterward allowed to cool. At the end of 
10 or 12 hours, it will be hard enough to scratch lead. 
When it is to be used, it must first be heated suffi- 
ciently to allow it, when triturated in a mortar, to 
assume the consistency of wax. Under this plastic 
form it can be spread over any surface whatever, and 
will adhere thereto with great tenacity after it has 
hardened. 

Artificial Stone.—Messrs. Meyer & Armack have 
recently patented some formulas for the manufacture 
of artificial stones that very satisfactorily imitate gran- 


THE CASTELLATED 


























on the stamping of leather with various designs. 
The imitation of the skins of the shark, seal, hog, 
alligator, snake, and other animals by stamping is a 
new industry. Mr. Bure was the first in France to 
make imitation alligator skin out of sheep skin. The 
English and Germans have followed in the footsteps 
of this gentleman, and have recently been applying 
his processes to the imitation of skins of Chinese 
manufacture. The Chinese 
method is to engrave upon 
copper plates the design that 
they wish to reproduce upon 
the leather. These plates are 
then juxtaposed, and the 
leather is stretched over them 
and hammered until it takes 
the desired impression. The 
designs are afterward orna- 
mented with either gold or 
silver leaf, or with ordinary 
colors and varnish. This 
leather, upon which are repre- 
sented flowers, fruits, birds, 
and animals of*all kinds, is 
used in the manufacture of 
boxes, reticules, tobacco 
pouches, ete. In France the 
designs are formed by electro 
metallurgy upon a_ hollow 
cylinder. The goat, sheep, or 
calf skin, after being slightly 
moistened, is passed between 
this cylinder and a felt-cov- 
ered roller, and takes a very 
faithful impression of the de- 
signs upon the former. 

Sheep skins that are nearly 
worthless assume the aspect 
of the most beautiful mo- 
rocco under Mr. Bure’s rollers. 
Fifty dozen of them per day 
can be prepared by two men. 

—————e-e—_____ 
A New Process of Welding. 

Mr. William Anderson, of 
Erith, read a short paper be- 
fore the British Association 
‘On the Lafitte Process of 
Welding Metals.” With a 
view to overcome the difficul- 
ties in spreading borax or 
other fluxing materials over 
the heated surfaces in mak- 
ing welds, M. Lafitte had in- 
vented plates, usually con- 
sisting of a very pliable wire 
gauze, on both sides of which 
the flux, being highly vitri- 
fied, is evenly spread. Paper 
may be also used as a sup- 
port. In cases of small sur- 














faces it is often sufficient to 




















form a sheet of the flux and 





























metal filings agglomerated to- 












































gether. The plates are sim- 





























CHAPEL OF AMBOISE.—RUPRICH ROBERT, ARCH.—{See pp. 88 and 89.] 


composed of ten parts of a lixivium of lime and one 
part of silicate of potash. Finally, the stones are 
polished, first with this same liquid, and then, two or 
three days afterward, with tin putty, flowers of sul- 
phur, and alum.—Le Genie Civil. 

To Remove Rust from Machinery. —Chronique Indus- 
trielle gives the following formula for a paste which 
will remove rust and restore to iron and stcel the 
polish that they originally had: Take of cyanide of 
potassium 334 ounces, grease soap 34 ounces, Spanish 
white 74g ounces, and add sufficient water to them 
to form a thick paste. 

Impressions upon Leather.—The Journal de l’Aca- 
demie National has recently published a report by Mr. 
Giranden, from which we extract the following notes 
on the imitating of the skins of various animals, and 


ply placed between the sur- 
faces, in place of the powder 
being sprinkled on, the wire 

auze being welded in be- 
tween the surfaces. A table of 
tests made was shown on the 
wall, the results being highly favorable to the system. 
Mr. Anderson attributed a great part of the success to 
the much lower temperature at which the welding 
could be accomplished. Examples of welding by this 
system were also shown, all of great interest ; perhaps 
the most remarkable was the case of a hammer head, 
in which a face of tool steel had been welded on to an 
ordinary hammer head forging. This hammer had been 
in ordinary shop use for six months. ‘T'o weld tool steel 
to iron is certainly a remarkable achievement, and one 
that marks an era in the history of the smith’s handi- 
craft. 

+ 0 

For stove cement use pulverized clay 8 parts, fine 
iron filings 4 parts, peroxide of manganese 2 parts, sea 
salt 1 part, borax 1 part. Pulverize, dry, and mix. 
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THE 
Scientific American, 
ARCHITECTS AND BUILDERS EDITION. 


This is a Special Trade Edition of THE SCIENTIFIC AMERICAN, issued 
Monthly—on the first Saturday of the month. 

It goes directly into the hands of those who have the ordering of the great 
bulk of Building Materials and Appliances, namely, the Architects, Builders, 
Constructing Engineers, and Contractors. 

It has the largest circulation of any Architectural or Building paper in 
the world. 

An Increase of Trade will necessarily accrue to all Manufacturers 
and Dealers whose establishments are conspicuously represented in this 
important edition of THE SCIENTIFIC AMERICAN. 


TERMS OF SUBSCRIPTION: 
For Architects and Builders Edition of SCIENTIFIC AMERICAN, $1.50 
ayear. In Clubs, four copies for $5.00. Single Copies, 15 cents each. 
By mail to foreign countries, $2 a year. 


Sold by all Newsdealers. 
MUNN & CO., Publishers, 


361 Broapway, New York. 
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OUR SHEET OF DETAILS. 
Our sheet of details for this month refers to the 
beautiful cottage of which we gave a colored plate in 
our August number. 





USEFUL HINTS TO INTENDING BUILDERS, 


Specifications usually call for a cellar of 7 feet in the 
clear, between the cement of the bottom and the floor 
beams above. This height is not sufficient to allow for 
the proper setting of the furnace, unless an excavation 
is made for the furnace below the level of the cellar 
bottom. This is objectionable, not only because of 
the inconvenience thus occasioned in getting out the 
ashes, but chiefly because this excavation, being the 
lowest part of the cellar, affords a basin for the collec- 
tion of any water that may get into the cellar. To 
avoid this trouble, and for many other reasons, it is 
better to have the height 7 feet 6 inches in the clear. 
This will permit the hot air pipes to go out of the fur- 
nace bonnet at the top (instead of at the sides), and give 
them a good inclination upward toward the register 
boxes. Often they are set on a level or nearly so, in 
which case the hot air does not easily make its way 
upward, and its circulation is in consequence slow. 
The smoke pipe also should have all the elevation pos- 
sible between the furnace and the chimney, to insure a 
good draught. 

The 6 inches added to the height of the cellar does 
not much inerease the cost, while it in every way en- 
hances the value of the house; giving better ventila- 
tion, and affording sufficient height for the hanging 
shelves in the vegetable cellar, etc. 

While the foundation wall is being built is the time 
to leave the holes required for the drain pipes, sewer 
pipes, ete. Often the mason, for his convenience, pays 
no attention to these, and, in consequence, the plumb- 
er, when he comes to work, must knock the needed holes 
through the wall, to the considerable damage thereof ; 
for these openings are seldom afterward properly filled 
up solid as the original wall, but instead are merely 
stopped up so as to show a finish on the inside, remain- 


ing ever afterward convenient inlets for surface water 
All these appar-. 


from the outside, after heavy rains. 
ently little things done at the proper time render the 
work well done, and save much extra cost, for it often 
takes more time to pul! down work to correct an error 
than it would have taken to have done it right at the 
first. Avoid always, if possible, omissions as much as 
mistakes, for, in building as in morals, sins of omés- 
ston are often as costly as those of commission. 
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GRAINING AS A DECORATION. 


To the Editor of the Scientific American: 

In your September numher of the ARCHITECTS AND 
BUILDERS edition, on page 48, you have an article on 
“Decoration,” by a contributor signing himself 
H. 8. J, in which he advises your readers against 
graining, which he stigmatizes a “ sham,” and this be- 
cause it offends something which he imagines to bea 
law of artistic taste. 

Perhaps I am not so cultured in artistic taste as your 


contributor, but I have always held the idea that the | 


nearest approach to the artistic was that in which the 
most convenient, durable, and effective was reached. 
If this is so, undoubtedly graining cannot be anything 
but very artistic, for what system of decoration have 
we which can be applied so readily, which is so con- 
venieat for all kinds and descriptions of rooms, and 
which looks so well or lasts so long as graining? Iam 
supposing that the graining is well executed and isnot 
a mere daub, and I contend then—and I am sure that 
many of your readers will agree with me—that grain- 
ing cannot be excelled. As to its being a “sham,” I 
utterly fail to find the smallest justification for the 
word. Graining is graining, and pretends to be no- 
thing else, and it is, therefore, no more a sham than 
plain paint. 

Your contributor recommends the use of plain colors 
in decoration. Iam fully aware that excellent results 
may be sometimes obtained by their use, but they pos- 
sess so many serious disadvantages from which grain- 
ing is wholly free that, in my mind, there cannot bea 
doubt as to the superiority of the latter. With plain 
colors it is generally very difficult to obtain satisfac- 
tory tints to harmonize with the paper. I remember a 
case in which, for the sake of variety, I intended to 
have a dining-room painted in plain colors, and, 
although experienced at the work, I was two whole 
days trying to get satisfactory colors. The paper was 
of the variety known as ‘“ Japanesque,” and was, per- 
haps, a bad choice for the room. But, however that 
may have been, I know that after trying all kinds of 
shades and tints, which seemed to either give the room 
the coldness and repellent air of an ice-house or, on 
deeper colors being used, to make it so hot-looking as 
to be uncomfortable, I had eventually to settle the 
matter by having the room grained, and, being fortu- 
nate in having a careful and painstaking grainer, the 
result was perfectly satisfactory. 

Another objection to the use of plain colors lies in 
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| the fact of the quickness with which they lose their 
tints, while their delicacy leaves them liable to show 
the slightest scratch or finger mark, so that generally, 
in two to three years, a room has to be redecorated, 
whereas graining improves greatly with age, attaining 
a beautiful mellow tint; it will stand rough usage far 
better than plain colors, is more economical, and, with 
an oceasional coat of varnish, will last for years. 
Impartially considered, and with these facts before 
him, will H. 8S. J. still deny the immense superiority of 
graining over all other systems of decoration ? 
i: eal tS 
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A Test of Spiral Screw Drivers. 


Knowing that spiral screw drivers are comparatively 
new in their mode of working, and not well known by 
the greater number of mechanics, to whom they may 
be of great use, I will tell what I have learned of their 
capabilities by a very thorough test. 

The ‘ Olson’s” spiral screw driver is well made, and 
has a brass body and steel blade and ‘‘ pinion,” or 
‘‘follower.” When fully extended, it is 19 inches long, 
and when closed, 1244 inches long. The ‘‘spiral” is 
covered at all times, and presents no oiled surface to 
view. The spiral groove is cut in the inside of the 
brass body. One full thrust gives the blade 344 com- 
plete revolutions. The blade hasa good point, that is 
not liable to slip out of the nick in the screw. The 
handle is of applewood. It is necessary, when driying 
serews overhead, to grasp the blade gently, near the 
joint, with one hand, so as to extend the blade. 

When closed, it may be used like a common driver 
to drive or draw screws. ‘Allard’s” spiral screw 
driver is well made of brass and steel, and has a rose- 
wood handle. 

Four spiral grooves are cut in the outside of the 
blade. The pinion or follower, instead of being at- 
tached to the upper end of the blade, as is the Olson's, 
is in the lower end of the brass body. It has a thread 
cut in it to fit the grooves in the blade, and cogs or 
lugs on its upper side, which engage with similar ones 
on the main stock, thus revolving the blade when 
pressure is put upon the handle. Its maximum length 
is 1714 inches, and its minimum length is 1134 inches. 
It is capable of giving a screw 3] full revolutions at 
each thrust. 

The blade is made of steel, a little more in diameter 
than that used in Olson’s, and so is not made weak by 
' eutting the grooves in it. 

The blade is tapered well back from the point, and 
is so shaped that it sticks to the screw head well. 
Closed, it will drive or draw screws. 

In overhead work it is necessary to use both hands. 

Reid’s lightning brace is 29 inches long when fully 
extended, ana when closed it measures 18 inches. It 
is very long, but has great power. The body is of 
brass, nickel plated, and has a handle like the head of 
a bit brace, and immediately below this is a loose 
head, the two acting as a tight and loose pulley. The 
shank is similar in form to a piece of square, twisted 
lightning rod, and at its lower end is a socket, with 
snap catch for square shanked bits. drills, or screw 
drivers ; and.just above this socket a loose handle has 
a bearing, by which additional pressure may be applied. 
It gives a screw 44 full turns at each thrust. It will 
drive a screw with great power, but needs lots of room. 
By pressing firmly on the lower handle with the left 
hand, and pulling backward with the right, screws 
may be drawn very quickly. This tool, too, may be 
closed, and then used as a common screw driver to 
drive or draw serews. It gives the best results when 
used with both hands The handles are made of coco- 
/bolo wood, I think. It has no ratchets or pinions. 

The Chicopee automatic drill is a novel tool, hav- 
ing aright hand and a left hand spiral groove cut in 
its steel shank. Unlike the others, it is at all times of 
the same length. Onthis shank is fitted a sliding han- 
dle, in which are right and left ratehets, so arranged 
that a downand up motion of the handle gives a con- 
tinuous forward motion to the tool. 

The tool, including serew driver bit, is about 16 
inches long. It will drive serews very fast, owing to 
the fact that the screwis driven with up as well as 
down stroke. 

This tool, as its name implies, is intended especially 
for drilling, but may be used for driving small serews, 
and it will drive a screw .very fast. It has a steel 
chuck that will hold tools up to # in. in diameter, 
The upper handle is made of iron, is hollow, with 
screw cap, making a good place for keeping small drills, 
ete., for use in the tool. At some future time, I hope 
to speak of spiral tools for boring and drilling. 

In my tests of these instruments, the screws used 
were mostly those made by the Harvey Screw Co., 
and have a coarse thread that is raised, so that it is 
) considerably larger than the shank of the screw, thus 

making them run hard. Those driven into pine were 

just started with a hammer sufficiently to stand alone. 

The others were driven in cherry that was very hard, 

and had countersunk holes of the proper depth and 

size for the screws used. A very large number of 

serews were driven, and the figures given are the aver- 
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ape acter of lanatista required to drive the screws 
flush. 














PINE. 
Ap said pale ta 474 No. 61% No. 8| 1 No. 8 
Allard’s. "316 4 thrusts 
Olson’s i yi 4 346 |4 “ 
Reid’s...... 114 3 3 Sante yess 
Chicopee 2 38 | 3% 34 [Be * 
Size serew..|114—10 |11g—11 | 2—11 |2l44—10| 3—13 
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Olson’s 434 41g 8— 9 & way in 
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It will be noticed that some of the figures are fol- 
lowed by a dash. This is to show that the number 
is slightly in excess of actual average. 

CHERRY 
fs in. hole, 34 in. deep, 1 in. No. 8 screw. 
Allard’s, 31 thrusts. 
Olson’s, 3844 $e 
Reid’s, 21¢ 
Chicopee, not quite in. 
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#s in. hole, 114 in. deep, 144 in. No. 10 screw. 
Allard’s, 414 thrusts. 
Olson’s, 4144 ‘“ 
Reid’s, 3 oe 
_. in. hole, 14 in. deep, 144 in. No. 10 screw. 
Allard’s, 41¢ thrusts. 
Olson's, 414 a 
Reid’s, 3 


ae 


7; in. hole, 134 in. deep, 2 in. No. 11 screw. 
Allard’s, 64 eerste 
Olsen’s, 6 
Reid’s, 5 


as 


ys in. hole, 2 in. deep, 2 in. No. 10 screw. 
Allard’s, 9 thrusts. 
Olson’s, 884 oS 
Reid’s, 64 
Some readers may wonder why several different 
lengths of screws require the same number of thrusts 
to drive them. This is owing to the difference in the 
threads. I consider the spiral screw drivers a decided 
success, profitable alike to workmen and employers. 
F. A. RAPPLEYE. 
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85 Barber St., Auburn, N. Y. 
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Drawings and Contributions. 

To those of our readers who have a mind to employ 
their leisure time in writing articles for this paper, we 
would say, the editor will be glad to receive their 
contributions, and will publish such as are approved. 

Articles on practical subjects, aimed to interest and 
instruct every class of artificers connected with build- 
ing, are especially desired ; and for such articles special 
arrangements will be made. 

Architects and builders who have desirable plans of 
buildings, which they wish to see illustrated in our 
columns, are invited to send them in. For colored 
plates, we need copy colored up as intended. For 
ordinary illustration, the drawings should be executed 
in black lines. We aim to give prominent credit to 
the authors of new designs. Those whose drawings 
have been issued have derived therefrom much bene- 
fit, owing to the very wide publicity thus given to 
their names and work specimens. It should not be 
forgotten our Building Edition now has, by far, the 
largest circulation of any architectural periodical in 
the world. 

2+ 0 +e - —______ 
Our First Volume. 

The first volume of our ARCHITECTS AND BUILDERS 
EDITION is now ready for delivery, bound in handsome 
paper covers. Price $150 To be had at this office, 
and of book and news dealers throughout the country. 
Those who have not seen a half year’s collection of our 
numbers bound together will be surprised at the wealth 
and variety of contents which the volume presents, as 
well as at the cheapness of the price. 

The volume contains all the numbers of the work 
from its commencement up to and including June, 
1886. It embraces sixteen splendid plates in colors, 
representing the perspective elevations and plans of 
various dwellings, all having attractive features ; eight 
large double sheets of details of construction of the 
samme structures; nearly one hundred additional en- 
gravings of architectural subjects, public works, build- 
ings, dwelling houses, cottages, ete., with plans; and 
upward of three hundred other engravings. mostly of 
superior character, illustrative of works and subjects 
interesting to architects and builders. 
the separate diagrams and engravings of construction 


details, the volume presents not far from one thousand | 


illustrations. The reading matter covers a large vari- 
ety of useful and excellent subjects, interesting to 
every one. No architect, builder, contractor, engineer, 


or householder can afford to be without this splendid | 
work. It is beautifully printed, and is by far the 


cheapest architectural volume ever presented to the 


Including all | 


71 








MODIFIED SWISS COTTAGE, 

Our colored plate this month presents an attractive 
design for a Swiss cottage by D. W. King, architect, 
149 Broadway, N. Y. The cottage has been erected 
for Charles F. Heath, West New Brighton, N. Y. The 
cellar is seven feet, the first story nine feet, and the 
second story eight and a half feet, all in the clear. 
The foundation walls are of brick eight inches thick, 
laid in cement, and plastered on the outside to the top 
of grade ; cellar bottom concreted, with necessary 
drains, etc., to carry off the waste water. Arranged 
for a portable hot air furnace, with coal room, vege- 
table cellar, and the usual outside cellar steps and 
cellar door. The rooms on the first story are parlor, 
dining room, kitchen, hall, with a pantry, china 
closet, and store room. One chimney is placed at 
the side of the house, with a corner fireplace for the 
parlor, dining room, and front chamber. Sliding doors 
are placed between the parlor and dining room, so 
that the rooms may be thrown into one when desired. 
The pantry is so placed that it is convenient to both 
the kitchen and dining room. 

The pantry doors are hinged to swing both ways, 
and are self-closing. Kitchen, sink, range, and boiler 
in the usual way. 

In the second story there are two large chambers, 
one bed room, bath room, and four closets. 

The building above the foundations, with the ex- 
ception of chimneys, is of wood. The side walls are 
sheathed with dry surfaced hemlock, covered with 
resin sized paper, and clapboarded to the second 
story and shingled above the string corner. The roof 
is shingled upon rough boards. All the outside 
woodwork of cornices, casing, mouldings, verandas, 
bay window, steps, etc., is of dry white pine. 

The inside walls and ceilings of main rooms are 
hard finished on two coats of brown mortar; closets 
are hard finished on cne coat of brown mortar. Stair 
newels and rails of ash, doors of white pine, all other 
inside woodwork of yellow pine. 

Fireplaces faced with pressed prick. Slate hearths. 

Bath tub, 14 oz. planished copper. 

Water closet, Demarest’s patent Supplied with 
water from the city water works, with necessary waste 
and ventilation traps, ete., complete. 

The house is piped for gas. 

Mlashings and leaders of I. C. charcoal tin. 

The roofs are painted red, shingles on the sides, 
gables stained with burnt sienna. All other outside 
woodwork painted two coats rich brown. 

Inside woodwork stained and finished with two 
coats Crockett’s preservative. Front door hardware 
of bronze, all other trimmings of bronzed hardware. 

The building is heated by a portable hot air furnace 
in addition to the open fireplace. 

Cost about $2,600. A sheet of details will be given in 


our November number. 


A COTTAGE AT BRIDGEPORT, CONN. 

One of our colored plates for this number illus- 
trates an attractive dwelling of moderate cost for 
Mr. Buckingham Marsh, of Bridgeport, from the de- 
signs of Frank D. Nichols, of the office of W. H. 
Worsam, architect, of Burroughs Buiidings, Bridge- 
port,Conn. The cost is moderate, being $1,800 

The whole treatment of the design is most satisfac- 
tory. A particularly attractive elevation, with a really 
well arranged plan, makes it one which could be util- 
ized with advantage. It isa difficult matter to ob- 
tain a design with the conjoined advantages of a 
pleasing exterior anda good plan ata low cost like 
$1,800 ; and one has only to look around and notice 
the style of buildings of this class which areas a rule 
erected, to appreciate the advantages of Mr. Nichols’ 
design. 

The construction used in the execution of this de- 
sign is of the usual kind, but thoroughly substantial. 
The foundations are of stone, with underpinning of 
local brick. The body of the house is painted a light 
olive green in an attractive manner, with the trim 
mings of a darker tint of the same color picked out 
with English vermilion. The roof is of Bangor slates, 
with terra cotta ridge and finials. 

The casings and trim internally are all of yel- 
low pine, finished to show plain wood. North 
Carolitia pine is employed for wainscoting kitchen, 
pantry, lobby, and bath room, relieved by black wal- 
nut mouldings. The parlor, dining room, and hall 
are connected by sliding and folding doors, and each 
ceiling is neatly paneled and corniced. 

The kitchen has arear entrance, which is fitted up 
with hat rack, the lobby serving as a protection 
against the weather on this elevation, which faces 
north. The pantry is fitted with shelves and cup- 
board, and with a sink supplied with hot and cold 
water. 

On the upper floor are three good sized bed rooms, 
two of which are connected by a door, and each being 
-aecessible_from the hall passage. The bath room is 
provided with a water closet, a wash bowl, and a bath 
tub supplied with hot and cold water. The usnal 
objection to the use of inside water closets is met by 
; the location being on the outside, so that on opening 

















a iow direct communication is made with the 
outer air, and by ventilators which are carried up 
above the roof. 

In the roof is ample space for storage, and, if it 
were wished, alarge bed room could be fitted there 
without difficulty. 

2+ 6 > 
A COTTAGE AT WASHINGTON HEIGHTS, N. Y. 

This frame house was designed for one family, and 
will probably be erected upon Washington Heights 
this present autumn. It has acellar under the whole 
house. The first floor bas large and wide hall, parlor, 
dining room, and kitchen ; the second floor, four large 
bed rooms and a bath room, and three rooms more 
can be finished off in the attic if desired. 

The hall will be finished in ash, the parlor in cherry 
(natural color), and the dining room will be of oak, 
stained with a solution of ammonia and water to give it 
a slightly aged appearance. The kitchen will have no 
wainscoting to harbor dirt and insects, but the walls 
and ceiling will have three good coats of white lead 
and linseed oil paint, and will afterward be coated 
with enamel paint, so that it will be impervious to 
moisture, and can easily be kept clean. The bath room 
will receive the same treatment. 

The parlor and dining rooms will each have a hard 
wood mantel, with tile hearths ; and the walls will be 
covered with a tough parchment wall paper of selected 
pattern, and tke ceilings will be treated with oil fres- 
coing. 

The bed rooms on second story will have pinewood 
mantels, with hot air registers set in, and all trim and 
base on same floor will be of best white pine, filled, 
stained, and varnished as directed. It will be noticed 
that every room has a closet--a great desideratum to 
the housewife. There is no waste hall room, and the 
first floor is so arranged that access can be obtained to 
any room without going through an intervening room. 
The kitchen connects with the dining room, and is easy 
of access to other parts of the house, and at the same 
time it ean be shut off so as to exclude all odors of 
cooking. It will be provided with a large cooking 
range; a 20 X 36 cast iron sink, with high back and 
east iron legs; a 40 gallon boiler; and two ceramic 
wash trays. 

The bath room will have one of Harrison’s improved 
W.C., a 14inch porcelain wash basin, and a 6 foot bath, 
made of 14 oz. tinned and planished copper, all with 
4 ]b. lead safes under them, emptying through 144 inch 
lead pipes over a sink in cellar. 

The cellar will have a cement floor, a bin for ten tons 
of coal, and a room for stores, ete. The house will be 
heated with a hot air furnace, which will be sufficient 
to heat the whole house to 70 degrees of heat Fahren- 
heit when the outside temperature is at zero. The 
total cost of the house will be about $4,000. 

The plumbing will be of the best, all fixtures trapped 
and ventilated, and all pipes to be extra heavy. 

Mr. A. T. Preyer, of 76 Chambers Street, is the archi- 
teet, who will furnish any further information that 
may be desired. 

Mr. Preyer pays particular attention tothe interior of 
a house, as to thearrangement of the rooms. the conven- 
ience of the occupants, and the perfect sanitary con- 
dition of the building. 

0 
Colors for Woodwork. 

If perfectly new, stain woodwork. The parlor may 
be stained the color of cherry very suitably, provided 
it is a large enough and light enough room for such 
treatment. If it isa small room and not well lighted, 
it would look better stained to resemble foreign satin- 
wood or old boxwood. Dining rooms look best in old 
oak of a warm, luminous golden shade or the golden 
brown of antique oak. Do not attempt to stain in 
color of walnut, but rather in cherry of natural finish 
or mahogany. Olive green makes a good background 
for walnut furniture, and is harmonious with old oak 
woodwork. If your parlor woodwork is stained like 
mahogany, sea green or royal blue tiles will be hand- 
some, or buff tiles with blue decorations. Do not get 
cherry too red. A good way to get this color, if the 
wood is pine, is to stain it with transported red to a 
natural cherry tone. With cherry woodwork you can 
have low-toned yellow walls, terra cotta, dull blue, or 
olive green or golden olive. 

The color of old oak is pleasant for bed-chamber 
woodwork, and in north rooms terra-cotta paper of an 
old pink shade is pleasing, and in south rooms olive 
green of a middling dark and golden shade, Tint 
ceiling pale, soft olive green. 

re 0 or 
Galvanic Flannel, 

The following novel method of applying an electric 
current to the body forms the subject of a patent 
granted toa Spanish gentleman in 1882: The inventor 
steeps flannel in a bath composed of equal parts of ox- 
ide of iron, copper, zinc, and tin mixed in fine powder 
with weak gum water. The flannel thus takes up a 
quantity of the metallic oxides, which are excited by 
the perspiration of the body, which is then subjected 
to a weak, but constant, electric current, 
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IMPROVED CARPENTER’S GAUGE, 
A device, as simple as it is novel, is illustrated on 
this page, and by its introduction the uses of an ordi- 


nary carpenter’s gauge are greatly enlarged. The} 


difficulty of using a common marking gauge on cir- 
cular work is sometimes partly remedied by the use of 
a pair of dividers ; but itis claimed that the improve- 
ment under notice here will even supersede the neces- 
sity of this. 

The brass face, with two ribs or projections attached 
to one side of the gauge head (see cut), will enable the 
owner to run a gauge line with perfect steadiness and 
accuracy around curves of any degree, and either con- 
cave or convex. The opposite side of the gauge head 
remains flat, and can be used for all ordinary work. 

This improvement has been attached to many styles 
of gauges, as manufactured by the Stanley Rule and 





Level Company, New Britain, Conn., and the tools can 
be had of hardware dealers generally. 





Knots in Lumber, 

““You would probably be surprised,” remarked an 
observing lumberman in the district the ctaer day, 
“to see how some of my country ordersrun. I have 
customers who won’t have a knot imperfection in their 
lumber, if they can help it, but who will take lumber 
so shaky it will hardly hold together, without a kick. 
Indeed, if it looks well, they are very likely to send 
in another order to be filled out of the same lot. Now, 
every practical luamberman knows that for ordinary 
uses, such as lumber is applied to by most country 
buyers, a good sound knot does not hurt it a parti- 
cle, while shake is moreor less of defect for any pur- 
pose. It used to puzzle me to account for this pe- 
culiarity on the part of some of my country friends, 
until I happened, while out on the road one day, to 
drop into the office of a man whose purchases run to 
this sort of lumber. I had some particularly good 
stock, in which the imperfection was chiefly confined 
to knots. It wassound, and I thought it an especially 
desirable lot of lumber of the grade. I wanted to 
send him acar load, but, though I argued diligently 
with him, he would not buy. Finally, he asked me 
to go out into the yard and see how his sales ran. I 
did so, and an hour’s observation convinced me that 
he knew what he wanted better than I did. The 
grangers who came in to buy would invariably kick 
about the knots, but show them nice, clean-looking 
boards that were shaky, and they would take them 
every time in preference to lumber that was really 
better in every respect, but the imperfection of which 
was apparent on the face of it. Imarveled no longer 
at the seeming peculiarity of my friend’s taste in lum- 
ber, and whenever he sends in his orders now, en- 
deavor to give him what will best satisfy his cus 
tomers.” And, no doubt, there are many among the 
retail dealers, even, who do not appreciate the com- 
parative worthlessness of shaky stock as compared 
with that which is only defective because it is knotty, 
though the knots may be red and sound. Buyers 
have been known to object vigorously to a really ex- 
cellent article of dimension which showed a good 
many knots, and take in lieu of it, at the same price, 
cleaner-looking, but not nearly so good, stock in 
which the imperfection was chiefly shake. Unless the 
difference is carefully pointed out to a user, he is not 
apt to discover it. A shaky piece of lumber, where 
the defect is not so great as to entirely destroy its use- 
fulness, makes a very presentable appearance, and 
this is what users largely depend upon in judging of 
it. They buy it, and use it, and when it afterward 
shows a disposition to crack and split, they as likely 
as not lay the blame upon the paint, or the weather, 
or some other cause which has nothing in the world 
to dowithit. And whenthey buy again, they make 
the same mistake. It would not in many instances be 
possible to convince such people that they are wrong 
in their judgment, and perhaps it is not the best 
policy to try.—The Lumberman. 

Se a 
Baldness. 

Dr. Hammond’s idea that it will be fashionable for 
the coming man to be quite bald is a comforting one. 
There are so many million men who are anticipating 
the style that it is very reassuring to be told that in an 
advanced civilization, hair on a man’s head will not be 
considered ornamental. Savages have luxuriant hair, 
but highly cultivated man is becoming more and more 
a bald-headed creature, and Dr. Hammond is doubly 
delightful in asserting that the woman of the future 
will consider a shining pate a noble mark of manly 
beauty. 








FRENCH SANITARY DEVICES FOR DWELLINGS, 
As regards inhabited buildings, the quality of the 


|materials employed, the selection and management of 


the soil and subsoil, the interior arrangements, the 
heating, the disposal of filth, etc., are so many matters 
upon which depends the perfect purity of the air 
breathed during the occupancy of our apartments. 
Among the conditions inherent to salubrity, there is 
one which, after a manner, takes the lead over some of 
the others—we mean the prompt and immediate dis- 
posal of all the refuse material of every day life, that 
is to say, of everything that is subject to putrefaction 
and fermentation. Now, such substances are especial- 
ly found in privies, kitchens, and dressing rooms, and 
these are the parts of the house that it is important to 
arrange with particular care. 

As well known, England has for a certain number 
of years been making a great stride forward 
in such matters. In the train of the cholera 
epidemic which made numerous victims in that 
country in the middle of this century, her states- 
men, at the instigation of several of her most 
noted hygienists, devoted special attention to 
the subject of the improvements to be made 
in the processes of ridding houses of filth, and 
great efforts in this direction are still being 
madethere. This movement toward hygienic 
reform afterward reached other countries— 
especially Germany, Belgium, and the United States ; 
but in France it has searcely yet begun, notwith- 
standing the incessant claims that hygiene is the 
subject of on the part of those who justly believe 
that the health of the public depends in very 
great part upon the wholesomeness of dwellings. 
We know, in fact, as we have already observed, that 
epidemics arise or are propagated only in unhealthy 
houses and districts. There is in most cities such and 
such a quarter, or such and such a house, whose state 
of insalubrity is notorious, and wherein epidemics 
never fail to make their appearance first. This was 
well seen last year in Spain, during the course of the 
cholera epidemic (the severest of the century), which 
caused nearly 140,000 deaths there. Sogreat a slaughter 
could have occurred only in a country where the 
houses are badly kept and are unhealthy to the highest 
degree. Whatever be the opinion that is held regard- 
the genesis and modes of propagation of infectious dis- 
eases, these facts cannot be denied ; they are the ones 
that dominate hygiene, and give so great a value to the 
search for processes for securing the salubrity of dwell- 
ings, especially from the particular point of view that 
just now occupies us. 

As has recently been said by Mr. A. Durand Claye, 
one of the best authorities and most competent of 
sanitary engineers, the principle to be applied in 
houses is simple: ‘‘ As soon as a waste substance is 
produced, it must be got rid of, and not be allowed to 
remain in the house. As regards household rubbish, 
its removal may now be effected in a relatively satis- 
factory manner. 

‘“The same is not the case with rain and wash water, 
and with night-soil, the removal of which is usually so 
badly provided for. What is necessary is sufficient 
water at each drainage orifice, and then a simple and 
efficient device for closing it—a hydraulic siphon, that 
is to Say, a proper bend in the waste pipe. Afterward, 
the general piping in the house should be simple in 
plan and elevation, communicating broadly at the 
upper part with the atmosphere, so as at every evacu- 
ation to suck in pure, fresh air to permeate the liquid 
mass, and, through oxygen, to prevent fermentation at 
the very starting point.” Thus, two kinds of apparatus 


are in all cases indispensable in order to secure salu-. 
| brity in those parts of a house where waste materials 


are produced or thrown, to wit, a flushing reservoir 
and a hydraulic siphon. 

Every one knows that the judicious and appropriate 
use of a certain quantity of water is one of the indis- 
pensable elements in the sanitation of houses; but it is 
very rare that one can make an unlimited disposal of 
this liquid, and it is not necessary to waste water in 
order to effect sanitation. So we should endeavor to 
flush the apparatus and pipes with it often instead of 
letting it run continuously, as is too often done. The 
continuous flow, which is in use for certain apparatus, 
must be converted into an intermittent one of short 
duration, so as to increase the bulk of water that flows 
in a given time, and consequently give it a really effi- 
cient cleansing power. With this object in view, a 
large number of flushing apparatus have been devised, 
either automatic or to be worked by hand. Numbers 
of these have been successively brought to the atten- 
tion of builders, architects, and the public. The 
majority are variants of the automatic annular siphon 
of Rogers Field. All sorts of mechanical processes 
have since been proposed, but all possess the drawback 
of requiring the use of movable parts that are sub- 
mitted to concussion, and are apt to prove annoying 
when they get out of order. The least dirt will then 
suffice to prevent the play of the movable parts. The 
fact has had to be recognized, too, that the tromp, as 
applied by Field, requires, for putting it in place, a 
mathematical precision that workmen rarely reach, 














and that is easily destroyed even when it has been ob- 
tained. So an endeavor has been made to devise ap- 
paratus without any mechanism, and capable of 
effecting the flushing intermittently, and at optional 
intervals, by means of a siphon primed automatically 
through an instantaneous fall of water. Messrs. 
Geneste, Herscher & Carette had on exhibition an ap- 
paratus of this kind, which was suggested by the 
arrangement of Heron’s fountain, and which offers 
over all other similar devices the great advantages of 
being free from mechanism, of being filled at will, 
either drop by drop or at quicker intervals, and, once 
in place, of requiring no special surveillance, The ap- 
paratus is shown in Fig. 5. 

The hydraulic siphon, which now renders complete 
every arrangement designed for carrying off waste 
material, usually possesses an ™® shape when the way 
of escape is vertical, and the shape of a half ~ when it 
is horizontal. After numerous experiments, these 


‘forms have been found to be the most rational, since 


they offer less opposition to the flow of liquids, and 
most easily permit of an automatic cleansing of the 
entire apparatus. Moreover, these siphons have no 
angles, since they have a circular section throughout 
their entire length. In the now classical work of Mr. 
A. Wazon, on the ‘‘ Technical Principles of Rendering 
Cities and Houses Healthy,” may be found an expose 
of the researches that have shown the marked supe- 
riority of this kind of siphon. 

The most important thing that can be required of a 
hydraulic siphon is that it shall offer an insuperable 
barrier to currents of noxious gases emanating from 
reservoirs in which evacuations are deposited. 

Since the researches made by Wernich, Tyndall, 
Carmichael, and others, it has been known that this is 
the case for the most part with S-shaped siphons, a 
drawing of which may be found in a patent taken out 
by Alexander Cumming in 1775. But it frequently 
happens that siphons siphon themselves; that is to 
say, that, under the action of a suction produced in 
the main discharge pipe, the supply of water in the 
siphon runs the risk of being exhausted. Then, as 
there is no longer anything to check them, the gases 
from the reservoirs enter the dwelling. Hence the 
necessity of ventilating the siphon at the bend in the 
shorter leg, that is to say, of affixing to it at this point 
a pipe that communicates with the open air. In this 
way is prevented all suction upon the mass of water 
that intercepts odors. Fig. 1 shows the comparative 
effect produced by the passage of water, ete., through 
an ordinary siphon and a ventilated one. This figure 
represents an arrangement that was much remarked 
at the Exposition, where it had been set up by Messrs. 
Geneste & Herscher. The two siphons were arranged 
beneath the same reservoir. and every time the water 
passed, the ordinary siphon siphoned itself, the water 
descending low enough to allow of a continuous flow 
of gases, while in the ventilated siphon the cut-off was 
constantly maintained. Messrs. Geneste & Herscher 
have not been content with this precaution, but, in 
the siphons of their make, have taken care to form 


a sort of pocket at the upper part that contributes : 


to reduce the loss of water in the bend to a minimum, 
as the level of such water must be as high as pos- 
sible in intercepting siphons, lest the security that 
they offer shall prove deceptive. Finally, in order 
that the ventilating may be readily effected, and that 
it shall be independent in each siphon, the same manu- 
facturers have conceived the idea of making the venti- 
lating pipe end in a metallic air box placed in the ont- 
side wall and containing a movable mica valve which 
opens for the passage of air every time that aliquid 
runs through the siphon, and which at once closes 
when the flow ceases. These important improvements 
in siphons are the more interesting, in that they are 
due to the first French manufacturers who have suc- 
ceeded in offering contractors and plumbers lead 
siphons at a market price. 

The objection has been raised against siphons that 
they no longer operate after remaining in disuse for 
some time, owing to the evaporation of the water that 
they contain. Thus, when a person leaves his apart- 
ments fortwo or three months in the summer, the 
siphons gradually lose their priming during his absence. 
This inconvenience, which is rare in practice, can be 
easily remedied by filling the siphon with glycerine or 
by allowing a small stream of water to flow during the 
time that the apartments are notin use. There is at 
present no better way of preventing a return of un- 
wholesome and dangerous odors to houses. In addi- 
tion, these apparatus offer the great advantage of en- 
abling us to do away with all those more or less com- 
plicated mechanisms that are too often used for carry- 
ing off dirt. Our water closets, sinks, ete., are provided 
with clacks and valves that are inconvenient to man- 
age, and that, as regards hygiene, offer serious disad- 
vantages. If they chance to get out of order (as fre- 
quently happens with apparatus in common use, at 
least), it is often difficult to repair them, and, provided 
one is at a distance from an inhabited center, the thing 
becomes almost an impossibility. The result is that 
during all this time the household directly receives the 
emanatious from the reservoirsinto which waste mate- 
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rials have been thrown. English manufacturers were 
the first to show us that it was easy to dispense with 
all such mechanisms. At the Exhibition of Hygiene 
at London in 1884, in some comparative experiments 
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Fig. 1—AN ORDINARY SIPHON AND ANOTHER OF 
FRENCH CONSTRUCTION. 





Fig. 2.-FRENCH SIPHON, WITH VENTILATING BOX, 

instituted by engineers of the highest merit, it was 
required that closets, in order to be worthy of reward, 
should satisfy thirty-seven conditions. At the exposi- 
tion under consideration there were shown some of the 
best English apparatus, and also an excellent faience 
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Fig.6.-BADLY CONSTRUCTED Fig.7._PROPERLY AR- ‘ 
SINK, RANGED WASH BASIN, 


basin, without mechanism and with a siphon attach- 
ed, that Mr. Flicoteaux, a Parisian plumber, had just 
manufactured for a well-known French house. 

From what precedes, it will be seen how great fan 
effort is being made by hygienists to effect the removal 
of filth from habitations as quickly, simply, and com- 
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_ Fig. 10.—PUBLIC WATER CLOSET WITH IMPERFECT 
SANITARY ARRANGEMENTS, 


a closet, which is not costly, is very easily cleaned, and 


' house. 


collects. 
‘mechanism are employed, such as shown in Figs. 4 and 


‘through a special conduit ending in an air pipe or, 


‘anxious to throw all dirt, and which serve for all 
purposes), and to suppress these permanent things | | 


‘arrange either a sink or a wash basin in the apart- 





pletely as possible. The ‘apparatus, as well as the | 
places where they are situated, should be accessible on 
every side, so that they may be very easily cleaned; 
and, moreover, everything surrounding them should 
be impermeable, tight, and smooth, and noimpurity of 




















































































































































































































































































































































































































































































































































































































































































































Fig. 3. 





Fic, 


happens in public establishments. In Fig. 10 we show 
one of those v ater closets called ‘‘ Turkish,” the un- 
cleanness of which is so revolting, and alongside of 
it one of the glass-lined closets alluded to above 
(Fig. 11). 
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WATER CLOSETS, WITH IMPROPER (Fig. 3) AND PROPER (Figs. 4 and 5) SANITARY ARRANGEMENTS, 


any kind should find a lodging place. Hence the use 
of glazed tile on the walls, apparatus of faience, and 
facings of cement. 

Great endeavors have been made to find materials | 
that are at once cheap, durable, and absolutely imper- | 
meable. Slate quickly gets soiled, and deposits of 
salts form upon it that are quite difficult to remove, 
and that are permanent foci of bad odors. Enameled 
slate is preferable, but is dear, and the same is the case 
with enameled lava, from which are made tiles, plaques, 
and the tops of seats of absolute tightness. 

At the'St. Martin Hospital, glass has been used for 
this purpose by Messrs. Geneste & Herscher, who 
constructed some closets there, one of which is repre- 
sented in Fig. 11. These water closets are lined with 
glass, the top of the seatis of glass in a single piece, 
and the flooring is studded with bosses of glass. Such 


is very substantial by reason of the thickness of the 
glass plates. The same house exhibited some half- 
cylinders of glass designed for public urinals, and 
possessing analogous advantages. 

Engineer in Chief Durand Claye, with the aid of 
Mr. Louis Masson, of the Sanitary Service of the Seine, 
placed before the eyes of visitors to the Exposition 
specimens of defective arrangements, showing at the 
same time the improvements that ought to be intro- 
duced. In Fig.3 weseea type of those water closets 
that are so common in our houses. A simple basin, 
provided with a valve operated by a rod and knob, is 
placed over a large cast iron vessel that connects with 
a discharge pipe that is common to all the stories of the 
There is no flow of water except that effected 
by the visitor to the closet, and the closet itself is en- 
cumbered with pipes around which every kind of filth 
It is no longer the same when basins without 


5. In the former of these we have a flushing reservoir 
operated by a valve and chain, and in the latter an 
automatic one, both of which permit of the immediate 
removal of the ordure, which flows to the discharge 
pipe after passing through a siphon that is ventilated 


better, in an independent aerating box with a mica 
valve. The apparatus shown in Fig. 4 is provided with 
a hinged seat that permits of a perfect cleaning of 
every part. 

If it isa question of replacing waste water drains 
(those horrible boxes into which housekeepers are 


of infection, which are too often placed, as shown in 
Fig. 6, under a window that causes a draught of air 
into the dwelling, it will be necessary to properly 





ment; but both should be surmounted by a cock, 
and allow the materials carried off by the discharge 


pipe to reach the latter only through the intermedi- 
pom of a ventilated siphon, as shown in Figs. 7 and 9. 


Such arrangements are becoming more and more 
necessary where it concerns apparatus that have to 
serve for a large number of persons, especially when 
the apparatus cannot be constantly looked after, as 


In this latter, an automatic flushing reservoir ex- 
pels all the odors at regular intervals, and another 
reservoir placed at one side causes water to flow 
from time to time into drains located in front of the 
seat. A constant and imperceptible aeration is ob- 
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Fig. 8. 
KITCHEN SINKS, SHOWING BAD (Fig. 8) AND GOOD 
(Fig, 9) PLUMBING, 


Fig. 9. 


tained through perforated glass in the windows. A 
ventilated siphon prevents all reflux of bad odors. In 
this way are obtained all the conditions that, in the 
present state of our knowledge, the severest hygienist 
could exact.—Lu Nature. 
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Fig. 11—PUBLIC WATER CLOSET WITH PERFECT 
SANITARY ARRANGEMENTS, 
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A COTTAGE AT WASHINGTON HEIGHTS, N. Y.—A. T. PREYER, ARCHITECT.—{See page 71.] 
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Wages in the Building Trades in New Work, 

The New York Star has compiled, from official sta 
tistics of various trades, a table showing their actual 
state on August 31 of this year. We make the follow- 



































ing extract : 

| Wages lav’ rage! On State 
TRADES AND Occupations. | Hours.) per |Weekly| gtrice of 

Day. | Wages. Trade 
Bell hangers... 02252) see 9 | $3.50 Brisk 
Bluestone cutters. 9 4.00 Brisk 
Bricklayers... .. 9 4.00 Brisk 
Bricklayers’ laborers . 9 2.50 Brisk 
Cabinet makers....... 8 2.75 Brisk 
Carpenters 9 3.50 Brisk 
Carvers (wood) . 8 4.00 Brisk 
Cement masons. 9 4.00 Brisk 
Encaustic tile layers 8 4.00 Brisk 
Electric wire men .. 9 3.50 Brisk 
pe ee 9 3.25 Brisk 
Fresco painters 8 4.00 Brisk 
Gas fitters. . 9 3.50 Brisk 
Granite cutters . 8 4.00 Brisk 
Housesmiths 9 3.00 Brisk 
Lathers 9 83 50 Brisk 
Painters.... . 9 3.50 Brisk 
Paper hangers Irreg. 4 00 Brisk 
Plasterers.:.....-. 9 4.00 Brisk 
Plasterers’ laborers . 9 2.75 Brisk 
Plumbers............. 9 3.50 Brisk 
Roofers (tin and slate) 9 3.50 Brisk 
Stair builders... 9 3.50 Brisk 
Steam fitters . 9 3.50 Brisk 
Stone masons......... ‘t 9 4.00 Brisk 
Tin and sheet iron workers... 9 8 00 Brisk 
Varnishers. é = 9 2.50 Brisk 
Wood turners . 8 3.00 Brisk 
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Masonry Conversion Tables. 
BY C. POWELL KARR, C.E. 


In the calculation of the cubic contents of masonry 
on public work, the standard of measurement, of work 
done and paid for, is the cubic yard. To facilitate the 
conversion of cubic feet, inches, and parts of an inch 
into cubic yards, has been the object in compiling 
these tables. They have been thoroughly tested in 
computing the cubic contents of a large part of the 
cut stone masonry of the new Croton aqueduct. A 
simple decimal system of values, in lineal measure- 
ments. has been adopted to correspond, and be used in 
connection with, the table of values of inches and 
parts of an inch in decimal parts of a foot, now in 
general use among architects and engineers) The 
values in the second column of Tables III. and IV. are 
taken from the table thus referred to. There isan appa- 
rent paradox in ascribing to lineal feet cubic values, in 
applying the tables, but the lineal value, so used, may 
be considered the co-ordinate, or length of one edge, 
of a cubical body whose other co-ordinates are unity. 

In Tables I. and II., all values are lineal. In Tables 
III. and IV., the dimensions in the first two columns 
are lineal, but in applying them for purposes of com- 
putation, all of these lineal dimensions are assigned 


eubie values; and the fifth decimal place in the! : 


columns of feet, in every case, is assumed to be zero. In 
Table V., the inches in the first column are understood 
to be twelfths feet ; thus, one foot three inches signi 
fies one and three-twelfths feet, or equivalent to one 
and one-quarter cubic feet. 

In calculating the tables, the following principles of 
approximation have been observed: The final figure 
inevery column has been increased by one whenever 
the ensuing number proved to be five or greater, and 
results should be interpreted accordingly. Thus, in 
Table I., the value of two fourths is eighty-eight one- 
hundredths of one sixty-fourth of one inch; but, in ac- 
eordance with the above rule, and to make its value 
practically available, it is written simply one sixty- 
fourth of one inch. The application of the tables, in 
eomputing the contents of a stone, is simple, and can 
be understood readily from the following example : 

The lineal dimensions of a stone are 3 ft. 1 in. by 3 
ft. 2in. by 2 ft.3in. Required, the number of cubic 
yards inthe stone? There are three methods of ob- 
taining the cubic feet, and all three methods will be 
given. 

First method, by decimals: By the table which gives 
the values of an inch, and its parts in decimal parts of 
one foot, we have 3 ft. 1 in. = 3°0833 ft.; 3 ft. 2 in. 
3°1667 ft.; and 2 ft. 3in. = 2°25 ft. Hence, 3°08833°1667 
X2°25=21°96874 cu. ft. Now, 21°96874 lineal feet = 21 ft. 





115 in. 
By Table V...........217 11” = °8117380 cu. yds. 
eos TIA aL ye ee = “001080 
Hence, 21' 115g" = ‘813660 “ 
Second method, by fractions : 
8 ft. lin. = 3,7, ft. = $f ft.; 3 ft. meas Bilt pana oe 
apis. he 3in. = 27 ft. = #$ ft. Now, tf x } iz = 
Aoi = 21°9687 ft. = 21' 119g” = “81366 cu. yaa: as in 


first method. 
Third method, by duodecimals : 
3'1" x 3' 2" = 9' 9" 2'", and this multiplied by 2' 3” 
gives 21' oe uf ee gt. 
Now by —-: , 6" 


r 
$f 
64 


“uw 


' = 54”= °00193.cu yards. 


Va at 1k = ‘81173 


Hence, 21’ 11” 7” 6" = 81366 

To prove the result thus obtained, divide 21-9 ‘874 

cubie feet by 27, and we obtain '813657-+-, but according 

to the rule we increase the figure in the fifth decimal 
place by one, and we have 81366, the same as before, 


“e « oe 


“ec 








In stones having battered faces, whose dimensions 
are given in fractions of an inch below an eighth, it 1s 
quite necessary to reduce every dimension to its deci- 
mal part of one foot. Where all the dimensions are 
whole numbers, either the second or third method is 
preferable The tables eliminate the division by 27 to 
reduce feet to yards, and cover all calculations from 
one sixty fourth of one inch to one eubie yard, the 
unit. Table V. has been carefully checked by the re- 
sults of computations of hundreds of stones, and it 
is believed to be without error to the fifth decimal 
place. 


MASONRY CONVERSION TABLES. 


TABLE I. 
Conversion of Fourths into Inches. 















































Ft. | Ins. 3ds. | 4ths. Ins, Ft. | Ins. | 3ds. | 4ths.| Ins, 
0 0 0 1 | 0-44-64] 0 0 0 4 3-64 
0 0 0 2 1-64 0 0 0 8 1-16 
0 0 0 3 1-64 0 0 0 9 1-16 
0 0 0 4 1-32 0 0 0 10 5-64 
0 0 0 5 1-32 0 0 0 i 5-64 
0 0 0 6 3-64 0 0 0 ry 5-64 
TABLE II. 
Conversion of Thirds into Inches. 
Ft. Ins. Thirds. | Inches. Ft. Tns. Thirds. | Inches, 
0 0 1 5-64 0 0 7 37-64 
0 0 2 11-64 0 0 8 43-64 
0 0 3 1-4 0 0 9 3-4 
0 0 4 21-64 0 Oates 10: 53-64 
0 0 5 27-64 0 Gwe 11 59-64 
0 0 6 16) 0 0 | 12 1 
TABLE III. 


Conversion of Fractions of an Inch into Feet and 
Cubie Yards. 


























Ins Ft Cu. yds. Ins. Ft. Cu. yds. 
a ee | a a 35 
1-64 ‘0013 000048 33 64 "0432 “001600 
1-32 “0026 “000096 17-32 0443 “001640 
3-64 “0039 “000144 35-64 “0456 “001689 
1-16 “0052 “000193 9-16 “0469 001737 
5-64 “0065 “000241 37-64 “0482 001785 
3-32 “0078 000289 19-82 “0495 001833 
7-64 “0091 “000337 39-64 “05 38 
1-8 “0104 “000385 5-8 
9-64 “O17 “000433, 41-64 
5-82 “0130 000481 21-32 
11-64 “0143 ‘000530 43-64 
3-16 “0156 “000578 11-16 
13-64 “0169 000626 45-64 
7-32 “0182 “000674 23-32 
15-64 “0195 “000722 47-64 
1-4 “0208 “OU0TTO 3-4 
ie | Met | ue |) Sst 
9-32 "0: “| vg 25-32 
5-16 b ‘ . 3-16 
21-64 “02738 “OO1011 58-64 
11-82 “0286 001059 27-32 
ys | 7 Os ooliss || Ts. 
27-64 “0352 001304 59-64 
7-16 “0365 001352 15-16 
29-64 “0378 001400 61-64 
15-32 “0391 001448 31-82 
31-64 “0404 001496 63-64 
1-2 “O4LT 001544 yy 
TABLE IV. 


Conversion of Inches into Feet and Corresponding 
Cubic Yards. 





























Inches. Feet. Cubic yds. Inches. Feet. Cubic yds. 
1 "0833 *003085 % | “5833 "021604 
2 1667 “006174 Se RG 024693 
3 *2500 “009259 9 7500 “027778 
4 3333 “012344 10 *8333 “080863 
5 “4167 "015433 11 “9167 “033952 
6 . 018519 ee ee 37037 
| 
TABLE V. 


One cubic foot to one cubic yard. 
Conversion of feet and inches into decimal parts of a 








cubic yard. 
Ft. In. Cu.yds.|Ft. In. Cu.yds.| Ft. In. Cu. yds.| Ft. In. Cu. yds. 
1 0 03704 |1 6 05556 |]2 0 -‘Ov407 | 2 6 :09250 
1 1 04012 |1 YY 058804 |2 12 ‘07715 | 2 7% 09568 
1 2 :04921 |1 8 :06173 | 2 2 -08025 | 2 8 09877 
1 8 °04630 |1 9 06481 | 2 8 :08333 | 2 9 1018 
1 4 04938 | 1 10 °06790 |} 2 4 -08641 | 2 10 10494 
1 5 05247 |1 UW “07099 | 2 5 08951 | 2 11 10808 
3. 0 11111 | 3 6 “120608 | 4 O “14815 | 4 6 °16667, 
8 1. 1140.)38 7 ‘19271 | 4 1 115123 | 4 7% "16975 
8 2 11729 |8° 8 13579 | 4 2 15492 | 4 8° “17284 
3 8 12087 |3 9 -13889 |4 3 ‘15741 | 4 9 17593 
38 4 112346 |3 10 “14197 | 4 4. 16049 | 4 10 “17901 
8 5 1264 18 11 14506 14 5 16858 | 4 11 18210 
| | 
5 O 18519 |5 6 20870 |6 0 ‘22222 | 6 6 “24074 
5 Is "19827 15 % 20679 |6 1 “22581. | 6 7% "24383 
5. 2 39198 1.5 88 (2088. | 6 2 22840 | 6 8 “2460 
5 38 19444 15 9 -21298 |6 8 °23148 | 6 9 25000 
5 4 19753 |5 10 21604 16, 4 “23457 | 6 10 25309 
5 5 20002 |5 ML 21914 | 6 5 “Bi 16 11 "25617 
7 O :25026 |7- 6 ‘27778 |8 0 20630 | 8 6 31481 
7 1° 126288 | 7 7 29086; 8 1 20988 | 8 7 ‘31790 
7 2 26643 17 8 28995 |8 2 ‘8027 | 8 8 “82009 
7 3 26852 |7 9 -28704 |8 8 "30556 | 8 9 “32407 
7 4 27160 | 7 10 ‘29012 | 8 4 30865 | 8 10 ‘32716 
7 5 27469 | 7 11 ‘20321 |8 6 “81173 | 8 11 33025 
9 0 :33333-/9 6 ‘3518 |10 0 37037 |10 6 38889 
9 1 "3302 |9 % 354904 |10 1 “37% 10 7 39197 
9 2 -33051 |9 8 35803 |10 2 “37654 |10 8 °39506 
9 3 34259 |9 9 36111 |10 38 37963 |10 9 “B9815 
9 4 “34568 | 9 10 36420 |10 4 38271 [10 10 40123 
9 5 34877 | 9 11 -36729 |10 5 °38580 |10 11 “40432 















































Ft. In. Cu. yds,| Ft. In. Cu.yds.| ft. In. Cu. yds.| Ft. In. Cu. yds” 
1 GO «40741 jit 42503 1g 0 Ada 12h 46206 
{1 1 ‘41049 jit 7 ‘42901 113 1 “44753 |12 7 *46605 
li 2 41358 | 11 8 43210 2 2 °45062 | 12 & “46914 
ll 8 41667 | 11 9 *“4351Y 2 > °45370 |12 9 °47222 
ll 4 ‘41975 [11 10 ‘43827 |12 4 ‘45679 112 10 “47531 
Bi 6 42284 |11 1 ‘44136 2 & “459858 |12 11 °47 

13 G 48148 |15 6 “50000 | 4 QO ‘51852 }14 6 °53704 
13 1 48457 113 7 ‘50809 [14 1 ‘62160 [14 7 “B40I2 
13 2 °48766 |138 & ‘50617 |14 2 52469 114 §& ~*54321 
13 3 49074 |13 9 50926 114 8 ‘52778 [14 9 54630 
13 4 °493883 [13 10 ‘51234 /14 4 °530868 |14 10 ‘54938 
13 5 49691 {13 IL ‘51543 [da 5 °533895 |14 Ll “55247 
15 » 55556 115 6 -57 1é O ‘69259 | 16 6 “éllli 
15 1 ‘55864 [15 7 5i716 | 16 1 ‘59568 (16 7 61420 
1b 2 °66173 115 8 °58025 |16 2 ‘5Osi7T 116 8 “6172 
1 3 ‘56481 115 9 758333 |16 8 60185 |16 9 ‘62037 
15 4 ‘56790 |15 10 °58642 116 4 °60494 |16 10 “62346 
15 5 ‘57099 |15 LI. ‘58951 | 16 5 ‘60808 {16 ll ‘62654 
17 0 62963 | 1: 6 64815 |18 0 °66667 118 6 "68519 
17 1 °63271 | 17 % °65123 [18 1 ‘66975 |18 7 ‘68227 
17 2 -63580 |17 .8 -65432 118 2 -67284 [18 8 69136 
17 3 63889 |17 9 ‘65741. |18 3 67593 |18 9 69444 
li 4 °64197 |17 10 °66049 |18 4 ‘67901 |18 10 ‘69753 
li 5 64506 {17 11 ‘66358 /18 5 °68210 {18 11 °70062 
19 0 7 19 6 . "72222 |20 Q ‘4074 |20 6 “T5926 
19 1 “70679 {19 yi % 5! 531 20 1 "74883 |20 7 76234 
19 2 70988 |19 8 7OB40 20 2 °%4691 |20 8 “76543 
19 3 71296 |19 9 °73148. | 20 3 “75000 |20 9 “76852 
19 4 71605 119 10 °“%3457 |20 4 °75309 |20 10 ‘77160 
19 5 71914 119 ll °73766 |20 56 “T5E1T |2 ll ‘77469 
21 0 ‘7778 |21 6 79630 | 22 QO °81481 |22 6 83333 
21 1 ‘78086 |2 7 °%9988 |22 1 ‘81790 |22 7 “83642 
21 2 °%8395 {21 8 ‘80247 | 22 2 *82099 |22 8 ‘83951 
21 3 78704 | 21 9 ‘80556 | 22 8 ‘82407 122 9 °84259 
2. 4 °79012 |21 10 °80864 | 22 4 °82716 |22 10 °84568 
21 5 79821 |21 11 ‘81178 |22 5 °83025 (22 11 ‘8487 
& 0 °85185 | 23 6 ‘83037 | 24 0 ‘88889 | 24 6 “90741 
PA 1 °85494 123 7 ‘87346 | 24 1 “89197 |24 7 91049 
23 2 85808 | 23 8 °87654 | 24 2 °89506 |24 8 91358 
23 8 ‘86111 |23 9 ‘87963 |24 3 89815 |24 9 °91667 
23 4 °86420 [23 10 ‘88272 |24 4 °90123 |24 10 ‘91975 
23 5 °86729 |23 11 ‘88580 |24 5 90482 (24 11 “92284 
25 0 92593 25 6 94444 | 26 0 96296 | 26 6 98148 
29 1 92901 25 7 94753 (26 1 96605 (26 \7% -98457 
25 2 By 8 SOK 26 2 °96914 |26 8 °98766 
25 3 9 26 8 ‘97222 | 26 9 ‘99074 
25 4 10 26 4 ‘975381 [26 10 99883 
2 5 ll “95988 26 5 ‘97840 (26 11 ‘99691 











Crater Lake, Oregon. 


A party sent out under the command of Captain 
Clarence E. Dutton, of the army, has sueceeded in 
making acomplete survey of Crater Lake, in Oregon, 
a body of water whose shores, with the possible ex- 
ception of one point on the south, have never before 
been touched by the feet of white men. The party’s 
boats were hauled 100 miles by mule teams, dragged 
by a detail of soldiers up the snow-clad sides of the 
ridge which surrounds the lake, and lowered by ropes 
from thecrest to the water, 900 feet below. One hun- 
dred and sixty soundings were made, the result of 
which gave the general character of the lake bottom. 
Two large submerged cinder cones were found, re- 
spectively 800 and 1,200 feet high, the rest of the bot- 
tom being flat. Captain Dutton believes this to be 
the deepest body of fresh water on the continent. 
The greatest depth attained by the sounding line was 
2,005 feet. He writes to Director Powell, of the Geo- 
logical Survey : 

‘‘As regards the origin of the basin, I now have a 
decided opinion. It has, I think, been formed in 
much the same way as the great calderas of the 
Hawaiian Islands, by the melting of the foundations 
of the original mountains, the blowing out of the 
molten material in the form of light pumice and fine 
tufa. It cannot have been formed by an explosion, 
like Krakatoa and Tomboro, for there is no trace of 
the fragments anywhere in the country round about. 
But the pumice and tufa which surely emanated 
from this crater are seen in vast quantities anywhere 
within a radius of twenty to sixty miles, and in quan- 
tities ample to fill the whole vast crater twice over. 
The age of the crater is wholly post-glacial. I have 
found at the extreme crest of the wall on the western 
side splendid examples of glacial striation, while the 
old moraines are half a mile to a mile below. That 
the age of the caldera cannot be great is evident from 
the fact that though the walls are crumbling at a 
very rapid rate, the talus has not only not reached 
the water surface anywhere, but the sounding dis- 
closes little of it at the bottom.” 
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ON the 27th of July a party of engineers and work- 
men had an excellent opportunity of observing the 
way in which a thunder cloud discharges its electricity. 
The St. James’s Gazette says: ‘‘They had just com- 
pleted the fitting of a lightning conductor at the shel- 
ter hnt on the Mythen, in Schwyz. A heavy storm 
was seen approaching from three different points, and 
they took refuge in the hut. Through a hole in the 
wall they could see the conductor. From time to time 
small bluish flames appeared hovering on it; then the 
lightning flash would be seen descending along,the con- 
ductor into the earth, followed almost instantaneously 
by the thunder crash. More than twenty times they 
watched the phenomens regularly succeeding each 
other ; then there was an electrical discharge of such 
| violence that there seemed tobe a recoil, and two of 
the party felt the shock from below up to their hips, 
and one fancied that both his legs were shot off. The 
en were so terrified that they quitted the hut and 

descended the mountain amid blinding snow as well 
las thander and lightning. 
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GREENHOUSES FOR FORCING VEGETABLE CROPS, 
PETER HENDERSON. 

Since ‘‘Gardening for Profit” was first published, 
larger experience of the last twenty years has shown 
that greenhouse structures for forcing vegetables can 
not only be erected cheaper when made twenty or twen- 
ty-two feet wide, instead of ten or eleven feet as for- 
merly, but from the larger volume of air they contain, 
which, when once heated, better resists the outer cold, 
less artificial heat is necessary. So convinced were we 
of the advantages of the wider structure that, six years 
ago, we removed all our old eleven-foot houses, cover- 
ing nearly an acre in glass, and 
replaced them with greenhouses 
averaging twenty feet wide by 
one hundred feet inlength. John 
Hudson, of Bergen Co., N. J., 
one of the most successful of the 


a height of two feet—see plan—and filled up to the top 
with soil. The soil best fitted for the growing of let- 
tuce is five parts good, strong, fresh loam to one part 
well-rotted cow manure. I will give as nearly as I can 
our manner of operating. The first sowing of lettuce 
(which is mainly the Boston Market variety), made in 
the open ground about the 20th of August, will be 
large enough to be set in greenhouse benches, at six or 
seven inches apart each way, by the 20th of Septem- 
ber, and will, without fire heat, give fine heads by the 
1st of November. For second succession, sowings are 


made still outside, about the 20th of September, to re- 





market gardeners in the vicinity 
of New York, constructed six 
greenhouses the past season, 
each 150 feet long and 22 feet 
wide, plans of which are here 
given. The cost of these green- 
houses complete, with ventilating and heating appara- 
tus, benches, ete., was about $10,600, or about $10 per 
running foot. The structure, as seen in Fig. 1, is very 
simple. 

The walls, front and rear, are constructed of com- 
mon cedar posts, about five to six inches in diameter, 
placed four feet apart and sunk three feet in the 
ground. On the outside of these are nailed rough hem- 
lock boards, upon which a layer of asphalt or tarred 
paper is tacked, over which is nailed the ordinary 
weatherboarding. Such a wall will resist cold better 
than an eight-inch brick wall, and will last twenty-five 
years if keptpainted. A very common error is to build 
the wooden walls of a greenhouse hollow, and fill up 
with sawdust. This should never be done, as it is 
more expensive, and is by no means so good as the 
plan above given. It will be seen by the engraving, Fig. 
2, that these greenhouses are heated with hot water. 
The six O’s in the engraving represent six runs of 
four inch pipe, which is sufficient to give a night tem- 
perature of 45 or 50 deg. when the thermometer is ten 
below zero, whichis a proper night temperature in the 
winter months for growing such crops as lettuce and 
radishes. Of course, in the day time, when the sun 
shines, the temperature of such a house will run 15 or 
20 deg. higher; and ventilation should not be given 
until the temperature reaches 70 deg. The great point 
to be considered in forcing crops of lettuce or radishes 
in greenhouses is, if possible, not to let the night tem- 
perature exceed 50 deg. Of course, this cannot be 
helped in the fall months, when the temperature out- 
side is often much higher than 50 deg. at night; but in 
such cases, during the months of October and Novem- 
ber, the ventilating sashes should be left up, so as to 
keep the temperature at night as low as practicable. 
Often the entire first crop of lettuce 
is lost for want of this precaution. 
Further experience has also taught 
us the necessity of using larger sized 
glass. The size most used is 12 by 
16, put in the 12 inch way. The 
object of the larger glass is to ob- 
tain the greatest amount of light. 
In glazing, the method now almost 
universally adopted is to bed the 
glass in putty and tack it on top 
with large glazing points, using no 
putty on top. The glazing points 
are triangular, one corner of which 
is turned down, so that, when it is 
driven in, it fits against the lower 
edge of each pane, and prevents it 
from slipping down. A great mis- 
take is often made in giving the 
glass too much lap. It should be 
given just enough to cover the edge 
of the pane from one-eighth to one-quarter of an inch. 
If given much more, the water gets between, and 
cracks the glass when it freezes. 

It will be seen that two of the hot water pipes are 
placed under the front bench. The other four are 
placed two oneach walk. The front bench, four feet 
_$Wide, is constructed so that it will hold five or six 
‘inches in depth of soil ; but the middle or main bench, 
‘which is thirteen feet wide, requires to be walled up to 
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radishes haye been marketed (about the middle 
of March), the benches are again planted with 
Snowball cauliflower at twelve or fourteen inches 
apart each way, which is marketed about the end of 
May, or two weeks before the outdoor crop is ready. 
Another, and often very profitable, use is made of 
these forcing greenhouses by packing large clumps of 
rhubarb or asparagus, lifted so as to leave the soil em- 
bedding the roots. These clum ps may be set as close 
as they can be packed, about the middle of December, 
under the front bench, as they require no light and 
will be found to be very profitable, the only cost being 
the roots, which can easily be 
raised, where ground is plenti- 
ful, in the open field by sowing 
the seed in rows. 

It is not easy to estimate the 
profits on such an investment in 











forcing greenhouses for vegetable 
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Fic. 1—VIEW OF FORCING HOUSE. 


plant the space where the first crop has been cut out 
by the first week in November. As the season is now 
getting colder, the crop planted by the 1st of Novem- 
ber will not be fit for market until about the Christmas 
holidays, at which time it usually sells well. For the 
third crop, to be planted in January, the plants made 
by the sowing on the 20th of September should be 
used. This crop, which has to be grown in midwinter, 
will not be ready, if planted the first or second week 
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Fig. 2.—CROSS SECTION. 





in January, until about the 1st of April. One of the 
greatest pests in growing is the green fly, or Aphis, and 
the remedy must be preventive, for if it once gets a 
foothold on the growing plant, it cannot be destroyed. 
From its operations being mainly on the under side of 
the leaf, nothing can reach it; consequently, every germ 
of it must be destroyed before planting. Tobacco in 
any form is destructive to it. So, before planting, let 
the surface of the soil be sown over with tobacco dust, 
and also let the young plants be rinsed in water where- 
in tobacco stems have been steeped long enough to 
give it the color of strong tea. By using these precau- 
tions, there is little-danger of the lettuce being attacked 
by the insect, although, as a further measure of precau- 
tion, it will be well to strew the plants with refuse to- 
bacco stems, which will make a complete antidote 





A KENTUCKY GENERAL SERVICE BARN. 


against the Aphis. There is another disease often af- 
fecting lettuce, with which, however, it is not so easy 
to cope. It is first seen by the leaves hardening and 
spotting brownish red, then gradually decaying to- 
ward the center of the plant, until it partly destroys 
it. The cause seems to be anything that gives the 
plant a check, any too sudden change of temperature, 
too much dryness, or too much moisture. There is, I 
think, no remedy after the disease has once started. 
So our efforts must be for prevention. 

Mr. Hudson has used some of his green- 
houses for growing the Scarlet Round radish, 
which he finds less liable to disease. These 


Sy are first sown about the first week in Octo- 
rs ber, successive sowings being made on the same 
is ground as each crop is marketed, which, ac- 
3 cording to the season, is from five to eight 
FI weeks from the time of sowing, three crops 


usually being obtained by the middle of March. 
The seed is sown thinly in rows, three or four 
inches apart, and the radishes are thinned out, 
when an inch high, to two inches between the 
plants. After the crops of early lettuce and 
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crops, aS so much depends on 
what the market demands. Of 
course, all the products in such 
a market as New York are sold at 
wholesale, and not infrequently 
pass through four different hands before reaching 
the consumer; bat even thus sold, it is safe to say 
that, with a fair average culture, such crops at 
wholesale rates will pay a clear, net profit of 30 
per cent annually; while there is but little doubt 
that, if the consumer could be reached direct, at 
least twice, if not three times, that amount could 
be realized. The business is a particularly pleasant 
one, and has great advantage in all respects over 
the hotbed system, as one has complete control over 
the greenhouse temperature, both by night and day, 
if the heating and ventilating apparatus has been pro- 
perly constructed. These greenhouses are also well 
adapted for raising all kinds of vegetable plants. For 
the past six years nearly all the cabbage, cauliflower, 
lettuce, and tomato plants have been raised in these 
greenhouses at far less expense than in the old fashioned 
hotbeds. When the expense of hot water apparatus 
cannot be afforded, the same style of greenhouse can 
be heated by the horizontal smoke flue, costing little 
more than half as much as the hot water apparatus, 
which is about one-half the cost of construction.— 
Amer. Agriculturist. 


s+ 
A GENERAL SERVICE BARN, 


The accompanying illustrations represent the barn 
of Mr. 8. D. Goff, Clark County, Ky., recently built by 
Mr. T. T. Templin, who writes us that it is intended 
for a farm of from 100 to 150 acres, and that it is an- 
swering all purposes satisfactorily. Our engraving is 
from the American Agriculturist. 

It is 72 feet long, 32 feet wide, and 18 feet high to 
the eaves. There are six box stalls, 10 by 10 feet, each 
containing a manger and two feed boxes. All 
the stalls are wainscoted to the 
height of 3 feet 6 inches; the 
upper part is latticework. The 
harness room is 10 by 10 feet, and 
from this, stairs lead to the upper 
floor. From the corn crib a box 
projects into the passway, so that 
corn may be taken out without en- 
tering the crib. The wagon room 
is 12 feet wide, and has a feed box 
and rack running its entire length, 
so that mules or cows may be shel- 
tered there in stormy weather. On 
the second floor are bins for oats 
and bran. A hay fork, which may 
be moved through the entire length 
of the building, is used for unload- 
ing and mowing hay. The entire 
cost of this barn was $800, but of 
course this may vary considerably 
in different localities, according to 
the local prices of labor and material. 

oo | Oo . 
A Simple Method of Fixing Crayon Drawings on 
Paper, 

Prof. F. P. Dunnington, University of Virginia, says: 
It is frequently desirable to preserve drawings made 
on the blackboard for purposes of class illustration. 
All such drawings may be readily made with colored 
crayons upon unsized paper, and then fixed by passing 
the paper through a bath of dilute varnish, consisting 
of one part dammar varnish and twenty-five parts of 
spirits of turpentine. The paper is then allowed to 
dry over night, and may be handled and rubbed with- 
out blurring the drawing. 





FRONT OF BOX STALLS, 





Ocroser, 1886. 
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Resonance in Rooms, 
Every room has a keynote, and if an instrument 
be sounded on this, it will resound with great force. 
The continuance of a single sound, and the tendency 
to confusion in distinct articulation, will depend on 
several conditions—first, on the size of the apartment ; 
second, onthe strength of the sound, or the intensity 
of the impulse; third, on the position of the reflect- 
ing surface ; and fourth, on the nature of the material 
of the reflecting surfaces. In regard to the first of 
these, the larger the room, the longer time will be re- 
quired for the impulse to reach the wall along the 
axis ; and if we suppose at each collision a portion 
of the original force is absorbed, it will require double 
the time to totally extinguish it in a room of double 
the size, because, the velocity of sound being the 
same, the number of collisions in a given time will 
be inversely as the distance through which the sound 
has to travel. Again, that it must depend upon the 
loudness of the sound, or the insecurity of the im- 
pulse, must be evident when we consider that the ces- 
sation of the reflections is due to the absorption of 
the walls or irregular reflection, and that, consequently, 
the greater the amount of original disturbance, the 
longer will be the time required 
for its complete extinction. 
Thirdly, the continuance of the 
resonance will depend upon the 
position of the reflecting sur- 
faces. If these are not parallel 
to each other, but oblique, so 
as to reflect the sound, not to 
the opposite but to the adjacent 
wall, without passing through 
the longer axis of the room, it 
will evidently be sooner ab- 
sorbed. Any obstacle, also, which 
may tend to break up the wave, 
and interfere with the reflection 
through the axis of the room, 
will serve to lessen the resonance 
of the apartment. Hence, though 
the paneling, the ceiling, and 
introducing a variety of oblique 
surfaces may not prevent an 
isolated echo, provided the dis- 
tance be sufficiently great and 
the sound sufficiently loud, yet 
that they do have an important 
effect in stopping the resonance 
is evident from theory and ex- 
periment. In a room fifty feet square, in which 
the resonance of a single intense sound continued 
six seconds, where cases and other objects were 
placed round the wall, its continuance was reduced 
to two seconds. Fourthly, the duration of the re- 
sonance will depend on the nature of the material of 
the wall. A reflection always takes place at the sur- 
face of anew medium, and the amount of this will de- 
pend on the elastic force or power to resist compression, 
and the density of the new medium. For example,a wall 
of nitrogen, if such could be found, would transmit 
nearly the whole of a wave of sound in air, and reflect 
but a very small portion. A partition of tissue paper 
would produce nearly the same effect. A polished 
wall of steel, however, of sufficient thickness to pre- 
vent yielding, would reflect, for practical purposes, 
all the impulses through the air which might fall 
upon it. The rebound of the wave is caused, not by 
the oscillation of the wall, but the elasticity and mo- 
bility of ‘the air. A single ray of sound, striking 
against a yielding board, would probably increase the 
loudness of the reverberation, but not its continuance. 
—J. Henry. 
————__——__—_<—++ 0 ____ 
Copying Drawings with the Camera, 

The first rule we have to consider consists in examin- 
ing that the focusing glass of the camera and the cam- 
era front are parallel to the drawing board on the easel 
which contains the drawing. Carefully measuring the 
distances is highly to be recommended. The focusing 
glass must be grained with the finest grain. I seldom 
could find one in the market proper for the purpose of 
focusing the most delicate parts of a steel engraving, 
and I grained all my focus- 
ing glasses myself with finest 
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sides on the picture. 
reflection. 

In copying maps and geometrical plans, there is an- 
other thing to be carefully attended to. We must usea 
rectilinear lens, which reproduces lines and angles in 
their original value; the straight line of the original 
must be a straight one, as well as in the negative, 
and the right angle must not be altered in any way.— 
Litho. and Printer. 

$e 
COUNTRY HOUSE AT HIETZING, NEAR VIENNA. 

The plans were drawn by Architect R. Feldscharek, 
Professor in the City Trade School of Vienna. 

The whole is a plaster building, and only the baleo- 
nies and other projections are partly of stone and 


Front light alone might cause 
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is every reason to believe that the only means of es- 
eape for the smoke of their fires was through a hole 
in the roof, like the louvers of medieval times, so 
that the ‘‘smoke nuisance” we complain of at the 
present day may lay claim to high antiquity. The 
very name of the large hall in a Roman’s house— 
atrium—is believed to be derived from this nuisance. 
‘*Atrum enim erat ex fumo.” The statues in these 
halls are described by Juvenal and others as ‘‘fumosi ;” 
and Vitruvius advises that there shall be no carved 
work in the interior of winter rooms, as they so soon, 
he says, get covered with soot. I apprehend that 
the roof timbers of our old baronial halls must have 
presented much of the same appearance; and as 
Horace complains of the ‘‘ watery eyes” produced by 
the smoky halls, so our own mailed knights and their 
retainers could hardly have been better off. You 
will find that antiquaries are by no means satisfied 
as to the period of introduction of this great domestie 
convenience, the chimney, but it was somewhat late 
in medieval times before chimneys became very com- 
mon. Viollet-le-Duc gives usin 
his ‘‘ Dictionnaire Raisonné” a 
good example of one of the thir- 
teenth century, formerly existing 
in the Abbey of St. Lo, and in 
England we have examples of 
still earlier date ; but as civiliza- 
tion advanced, and men’s domes- 
tic habits refined, the chimney 
became conspicuous. They lav- 
ished art upon the decoration of * 
the hearths below, while the 
chimney above partook of the 
same feeling, and both gradually 
grew into favorite objects of 
design, until, in the sixteenth 
century, the exuberance of archi- 
tecture—especially, I think, in 
France—led to the erection of 
those enormous and elaborate 
towers which we see proyided 
for the discharge of smoke at 

























FRONT ELEVATION, 


partly of wood; the gable and the upper part of the 
tower are framework covered with tiles. The draw- 
ing rooms, ete., are provided with hard wood floors 
and beautiful doors and wainscoting. 
+0 +e 
History of the Chimney, 

I must not forget to do justice to the chimney shaft. 
Out of these trivial and uncleanly smoke vents archi- 
tects have taxed their ingenuity to produce really 
marvelous objects of high esthetic value. Of classi- 
eal interest they can scarcely be said to possess any, 
for itis very doubtful whether architects of classic 
times recognized the existence of such a feature. 
Vitruvius does not even name them. The remains of 
Herculaneum present not a single example of one; 
nor do the mosaics, frescoes, or bass-reliefs of antiquity 
show any indication of one, as faras I know. There 





emery dust, water, and a per- 

fectly flat surfaced piece of 

glass. No other than “ patent 
plate” will allow to get the 
work satisfactorily done. 

The second thing to be 
| taken into consideration con- 
| sists in examining the lighting 
of the drawing. Our readers 
may be reminded that each 
: elevation, caused by the grain 
of the paper, will have a sur- 
face on one side inclined 
toward, and on the other side 
from, the source of light. This 
effect must be got rid of by 
having light falling from all 














SIDE ELEVATION.-A GERMAN COUNTRY HOUSE NEAR VIENNA.-R FELDSCHAREK ARCHITECT. 


Fontainebleau and very many 
other places.—S. Smirke, R.A. 


—_—s +2 ooe___—- 
General Contracting, 


In England we have not quite 
accepted the mode of building 
by contracting companies. What 

would be thought, for example, of a manufacturing 
company offering to design and carry out in sheet 
metal architectural designs for churches, houses, and 
other buildings? Such companies exist in the United 
States. One firm advertises catalogues containing a 
variety of architectural designs in sheet metal, com- 
prising all sorts of ornaments, statuary, cornices, ete. 
The class of design illustrated in these catalogues is 
one which we have been somewhat accustomed to 
see in the erection of temporary churches and mis- 
sion rooms. Sheet metal is very largely employed in 
America for architectural dressings and decorations, 
or ‘‘trimmings,” as they are called, and an extensive 
trade is carried on in the manufacture of cornices, 
door and window dressings, finials, and roofs. These 
features are necessarily of a hackneyed type. The 
cornices are moulded and fixed on wooden brackets, 
and the same mode is adopted for other features. Cast 
iron fronts, metallic tile roofs, art tiles for dadoes 
and wall decoration, are common features. One com- 
pany in Massachusetts advertises to perform all labor 
and furnish all materials required to build complete 
ehurches, hotels, public buildings, and _ residences, 
and they solicit correspondence with those who are 
desirous to place the con- 
struction of any new work 
under one contract, which 
shall include all branches 
connected with the work. 
The announcement winds up 
by remarking that the large 
amount of material used en- 
ables the company to quote 
very close prices. American 
building journals contain an- 
nouncements which would 
cause a shudder to many of 
our art architects in this coun- 
try, who view with alarm the 
employment of metallic deco- 
ration and wholesale con- 
tracting for building works.— 
Building News. 
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THE longest span of wire 
in the world is used for a 
telegraph in India over the 
river Kistnah, between Bezo- 
rah and Sectynagrum ; it is 
more than 6,000 feet in length, 
and 1,200 feet high, — 
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8ST. IGNATIUS COLLEGE, SAN FRANCISCO, CAL, 

This educational institution, conducted by the Fa- 
thers of the Society of Jesus, was opened for the recep- 
tion of students on the 15th of October, 1855. It was 
chartered by the State on the 3Uth of April, 1859, and 
empowered to confer academical degrees, with ‘ such 
literary honors as are granted by any university in the 
United States.” 

Its location is in one of the most eligible parts of the 
city, extends over a whole square, bounded by Grove, 
Franklin, and Hayes Streets and Van Ness Avenue, 
and it possesses the most ample accommodations and 
improved conveniences for 1,200 students. 

The new college buildings are divided into three 
principal stories for the three separate departments : 
the preparatory, the literary and commercial, and the 
philosophi¢al and scientific. 

Besides the required reception rooms and offices, 
large and lofty halls and stairways, several library 
rooms and debating halls, distinet play-yards with 
covered walks and porticoes for the larger and smaller 
students, the buildings contain a full complement of 
very capacious school-rooms, well lighted and ventilated 
and furnished with the most approved modern conve- 
niences. They possess also a large and well-appointed 
chapel for the religious exercises, and a college hall, 
100 x 145 feet internal dimensions, with spacious plat- 
form and stage, suitably furnished and arranged for 
scholastic exhibitions, representations, lectures, and 
other public exercises. 

The scientific department contains lecture rooms for 
physics and chemistry ; a chemical laboratory and an 
extensive cabinet of physics; rooms for qualitative 
and quantitative analysis ; 
engine rooms, with mag- 
neto-electric machines; 
battery rooms; complete 
telegraphic stations; rooms 
for preparations, balances, 
spectroscopic studies, and 
other scientific experi- 
ments and investigations ; 
museums of mineralogy, 
geology, and collections of 
natural objects and curi- 
osities of different kinds ; 
and it is furnished with a 
very large and choice col- 
lection of philosophical 
and chemical apparatus 
ordered from the best con- 
structors of Europe and 
America, and with all that 
is necessary for lecture de- 
monstrations and experi- 
ments, for private study, 
and the most complete and 
delicate chemical analysis 
and manipulations. 


et 
Retaining Walls, 


These, until near the lat- 
ter end of the last century, 
had been usually built with 
horizontal foundations and 
courses, the interior side being almost vertical, and 
the exterior with a flat face and very little batter, 
or in many cases vertical. 
wall was latterly introduced, with the foundation and 
courses inclining from the horizontal, so as to conform 
with the radius of curvature. This form of wall is pre- 
ferable, in many cases, to the old, as combining greater 
strength with a less section, and being more conveni- 
ent in other respects, and was commonly used by Ren- 
nie in his various works, when applicable. To whom 
the introduction of this improved form of wall is due 
it is difficult to ascertain with accuracy ; but Rennie, 
Ralph Walker, and Jessop were among the first who 
brought it into use. A further improvement was made 
in the retaining walls used at Sheerness, in 1815, by 
Rennie, where the foundation, being composed of soft 
alluvial mud and quicksand toa great depth, more 
than usual precautions were necessary to render the 
walls substantial and secure. 

The object was effected by enlarging the base, and 
making the interior hollow, like a caisson, with the 
bottom in the form of an inverted dome; the outer or 
river face being concave, and the foundation, for a cer- 


tain width, laid inclining at right angles to a tangent | 


from the curved face of the front of the wall. The re- 
mainder of the foundation was horizontal, and the 
back or land side of the wall was vertical. Thus 
there was both a front and back wall connected to- 
gether by cross walls, forming one mass; the inverted 
arches or domes under the hollow spaces being filled 
with chalk and gravel concrete, and the whole resting 
upon a well connected platform of piles and cross 
beams and planking. By thus distributing the same 
quantity of materials over a greater surface, the ver- 
tical weight per square foot was reduced, and the 
desired stability was obtained upon this very difficult 





The curved face retaining | 








tried with success a wall of a similar principle, and 
under similar circumstances, at Grimsby. General 
Bentham also tried a similar principle, about the 
same time, which was not so successful, in conse- 
quence of an unsuitable form and construction.—Sir 
John Rennie. 
or OO 
Venetian Pavements. 

A foundation is laid of lime mixed with pozzolana 
and small pieces of broken stone ; this is, in fact, a sort 
of conerete, which must be well beaten and leveled. 
When this is perfectly dry, a fine paste, as it is termed 
by the Italians, must be made of lime, pozzolana, and 
sand. A yellow sand is used, which tinges the mixture. 
This is carefully spread to a depth of 1 or 2 inches, ac- 
cording to circumstances. Over this is laid a layer of 
irregularly broken minute pieces of marble of different 
colors, and, if it is wished, these can be arranged in 
patterns. After the paste is completely covered with 
pieces of marble, men proceed to beat the floor with 
large and heavy tools made for the purpose. When the 
whole has been beaten into a compact mass, the paste 
appearing above the pieces of marble, it is left to hard- 
en. Itis then rubbed smooth with fine-grained stones, 
and is finally brought to a high polish with emery pow- 
der, marble dust, and, lastly, boiled oil rubbed on with 
flannel.—C. H. Wilson. 

or Oo 
Wrought Iron Columns, 

Since a flat plate will bend sooner than a curved 
plate, it would be concluded, naturally, that a round 
tube, of moderate dimensions and of given thickness 
and section, would be astronger form than the same 














ST. IGNATIUS CHURCH AND COLLEGE, SAN FRANCISCO, CALIFORNIA. 


plate in a rectangular form, in which the resistance to 
crippling must depend solely on the four angles ; and 
since the rigidity afforded by the angles is extended 
throughout the four sides of a rectangular tube, in 
some manner proportionate to the distance from the 


angles, it would be concluded that a square tube [_] 


would be stronger than a rectangular tube esa con- 


structed with the same plate, inasmuch as the central 
portions of the longer sides of the rectangle will be 
less maintained in form, on account of their greater dis- 
tance from the angles; similarly increased strength 


might be expected from this form Pale). These as- 


sumptions were all submitted to experiment, and con- 
firmed. For this purpose a number of tubes or cells of 
wrought iron were constructed, all 10 feet long, and 
either 4 or 8 inches square or of rectangular form, about 
4 by 8inches. Their ends were perfectly flat, and they 
were compressed, by the intervention of a lever, be- 
tween two parallel disks of steel, with arrangements 
for maintaining the pressure perfectly vertical, the cells 
being supported laterally. The direct object was to 
ascertain the value of each particular form of cell, and 
to ascertain the resistance per square inch of sec- 
tion in each case. 

The lateral dimensions of these cells are so large that 
with a length of 10 feet the pillars were not destroyed 
by a flexure, as in a long pillar, but by absolute buck- 
ling or crushing. The strongest possible form should 
therefore give about 16 tons per square inch of section. 
Similar experiments were then made with circular 
shells, under precisely similar cireumstances, for com- 
parison. The cylinders varying from 11 inches to 6 
inches in diameter, the diameter being so small in some 
cases, as compared with the length, some of these pil- 


and treacherous foundation, Rennie had previously lars failed by flexure, and followed the laws of long 























pillars, the resistance increasing nearly inversely as 
the square of the length ; but where the diameter was 
6 inches, the length being 10 feet, flexure could not take 
place, and the cells failed by buckling or crushing, as 
in allthe rectangular pillars, and in such pillars the 
strength is independent of the length. From the fore- 
going researches, it will be observed that, in order to 
attain the maximum powers of resistance to compres- 
sion in the use of iron plates in construction, the 
square box with thin plates, next to the plate itself, is 
the weakest experimeuted upon ; the next in the order 
of strength is the rectangular form with a division 


across the center, asat a [a |’ |; but the best distri- 


bution of the material isin the cylindrical form.— VW. 
Fairbairn. 





Tests of Iron, 

The breaking strain does not indicate the quality, 
as hitherto assumed. A high breaking strain may 
be due to the iron being of superior quality, dense, 
fine, and moderately soft, or simply to its being very 
hard and unyielding. A low breaking strain may 
be due to looseness and coarseness in the texture, or 
to extreme softness, although very close and fine in 
quality. The contraction of area at fracture, pre- 
viously overlooked, forms an essential element in es- 
timating the quality of specimens. The respective 
merits of various specimens can be correctly ascer- 
tained by comparing the breaking strain jointly 
with the contraction of area. Inferior qualities 
show a much greater variation in the breaking strain 
than superior. Greater differences exist between 
small and large bars in 
coarse than in fine varie- 
ties. The prevailing opin- 
ion of a rough bar being 
stronger than a turned one 
iserroneous. The breaking 
strain and contraction of 
area of iron plates are 
greater in the direction in 
which they are rolled than 
in a transverse direction. 
The breaking strain of 
steel, when taken alone, 
gives no clew to the real 
qualities of various kinds 
of that metal. The con- 
traction of area at fracture 
of specimens of steels must 
be ascertained, as well as 
in those of iron. The 
breaking strain, jointly 
with the contraction of 
area, affords the means of 
comparing the peculiari- 
ties in various lots of speci- 
mens. The breaking strain 
and contraction of area of 
puddled steel plates, as in 
iron plates, are greater in 
the direction in which they 
are rolled, whereas in cast 
steel they are less. Iron, 
when fractured suddenly, 
presents invariably a crystalline appearance; when 
fractured slowly, its appearance is invariably fib- 
rous. The appearance may be changed from fib- 
rous to crystalline by merely altering the shape 
of specimen so as to render it more liable to snap. — 
The appearance may be changed by applying the 
strain so suddenly as to render the specimen 
more liable to snap, from having less time to stretch, 
Iron is less liable to snap, the more it is worked and 
rolled. The ‘‘skin” or outer part of the iron is some- 
what harder than the inner part, as shown by ap- 
pearance of fracture in rough and turned bars. In 
the fibrous fractures the threads are drawn out, and 
are viewed externally, while in the crystalline frae- 
tures the threads are snapped across in clusters, and 
are viewed internally or sectionally. In the latter 
cases, the fracture of the specimen is always at right 
angles to the length; in the former, it is more or 
less irregular.—-D. Kirakldy. 

——_—_—___—<« +--+ ______ 
Sunflowers for Fuel, 

It will probably curdle the blood of the sxsthetic 
reader to learn that the superb and leonine sunflower 
is grown out West for fuel. They have been raised in 
Russia and Tartary for centuries for that purpose, 
but their introduction with us is of recent origin. 
Out in Dakota they are planted like corn. They are 
harvested in two parts, the seed heads being cut off 
and put away ina corn erib, and the stalks piled in 
ashed. When eut in the right time, the stalks when 
dry are hard as oak, and make a good hot fire, while 
the seed heads, with the seed in, make a better fire 
than the best hard coal. The seed, being very rich 
in oil, will burn better and longer, bushel for bushel, 
than hard coal. The sunflower is also extensively cul- 
tivated in certain sections for the seeds, which are 
used to feed fowl. 
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Law Applied to Smoke and Noise. 


York Supreme Court, and reported in the forty- 
fourth voluine of the Supreme Court Reports, will fur- 
nish interesting reading to owners of steam mills. 
The opinion of the court is one of the latest additions 
to legal lore on the subject of what constitutes a 
nuisance at common law. The defendant, Cooke, 
owned and operated a sawing, planing, and turning 
establishment and sash and blind factory ; but as the 
ease was not decided with reference to the particular 
nature of the business carried on, the legal rules laid 
down will apply as well to the operation of a steam 
mill of any kind. ‘This mill was situated in an in- 
habited portion of the city of Rochester. The plain- 
tiff occupied, as tenant, a dwelling house in the ad- 
joining lot. The action was originally commenced by 
the tenant and the owner combined, but for reasons 
discussed below the complaint was dismissed as to the 
owner, while the tenant was allowed to recover. The 
complaint set up that the operation of the mill pro- 
duced much noise and vibration, shook the premises oc- 
cupied by the dwelling house, and caused to be emit- 
ted smoke, vapor, cinders, and soot, which came over 
from the mill and defendant’s premises on to the prem- 
ises occupied by the plaintiff, and entered the house 
and interfered with and substantially impaired the com- 
fortable enjoyment of the house and premises. The 
plaintiff was allowed to recover 
money damages, notwithstanding 
the fact that the mill had been 
earefully conducted, smoke consum- 
ers had been introduced, and all 
modern appliances and inventions 
brought into use, in order to dis- 
commode the neighborhood as little 
as possible. In addition to the judg- 
ment for damages, an injunction 
was allowed to issue restraining the 
owner from operating the mill and 
machinery and from allowing steam, 
smoke, soot, cinders, and partly 
burnt shavings from issuing from 
his manufactory so as to occasion a 
nuisance or annoyance. 

This was a case in which it is 
always best to go into court with a 
cloud of witnesses, for upon the 
facts proved by the testimony will 
depend the result. The plaintiff, 
as a basis for money damages, suc- 
ceeded in establishing to the satis- 
faction of the court that the house 
was sometimes enveloped in dense 
smoke, that soot and dust were 
deposited on the windows and in 
the rooms and upon clothes and 
laundry hung in the yard to dry, 
and that similar annoyances were 
caused by cinders and partly burned 
shavings. The allegation of dis- 
comfort and annoyance caused by 
the vibration from the operation of 
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ages and in equity for aninjunction. It is not every 


The case of Bier vs. Cooke, decided by the New} trifling noise or annoyance from smoke and soot aris- 


ing from the conduct of a lawful business in an ordi- 
nary manner that will receive a remedy from an ap- 
peal to the courts, provided the business is conducted 
at reasonable hours and in a reasonable manner. The 
question is, Does it materially disturb the quiet and 
repose or substantially interfere with the comfort- 
able enjoyment of the neighboring premises? If so, it 
will be held a nuisance, whether the trade is lawful 
or not, and despite the fact that extra precautions 
and all the modern inventions and appliances are 
taken and brought into use with a view to lessening 
or preventing discomfort and annoyance. The owner 
of the premises in the Rochester case was not allowed 
to prosecute, and the legal remedy was confined to 
the tenant alone. No man can complain individually 
or maintain a private action of or on account of such 
a nuisance as has been described, unless he ean show 
that he has sustained some special damage peculiar 
to himself. Solong as the tenant continued in the 
occupancy of the premises, and paid the rent, the 






























































the machinery was not proved, and 











that element was therefore elimin- 
ated from the case in the appeal to 
the Supreme Court. Forsome time 
prior to the commencement of the 
suit, the mill property had been oc- 




























































Shop Fronts in London, 

The history of the shop front is somewhat curious. 
The act for rebuilding the city of London after the 
great fire (18 and 19 Car. II.) is supposed to have been 
drawn by Sir Christopher Wren, but upon what the 
supposition is based does not appear, unless it be the 
internal evidence of sound, practical knowledge and 
general good sense which pervade the statue. This 
act, after requiring that ‘‘the outside of all buildings 
in and about the said city be henceforth made of 
brick or of stone, or of brick and stone together,” with 
certain exceptions in that respect as to brestsummers 
“for conveniency of shops,” directs that “no trap- 
doors or open grates be in anywise suffered to be made 
into any cellar or warehouse without the foundations 
of the front, but that all lights tobe made into any of 
them be henceforth made upright, and not otherwise “ 
and that no bulks, jetties, windows, posts, or anything 
of like sort, shall be made or erected in any streets, 
ianes, or by-lanes, to extend beyond the ancient founda- 
tions, nor that any house be set further into the street 
than the ancient foundations, saving only that in the 
high and principal streets it shall be lawful for the in- 
habitants to suffer their stall boards (when their shop 
windows are set open) to turn over and extend 11 inch- 
es and no more from the foundation of their houses in- 
to the street, for the better conveniency of their shop 
windows ;” that is to say, the shop window board might 
be hinged asa flap and be turned out when the shop 
window was open, as a stall, upon which to expose 
goods for sale, and, of course, to be turned in when the 
window was shut. 

The next time the stall board makes its appearance 
in a building act, the permitted turn-over flap had be- 
come a fixed projecting .base to the 
bayed or bowed and fixed shop 
window, inclosing the space allowed 
by law to the hinged flap while the 
shop was open only: and the pent- 
house shelter for the public, which 
the act of Charles II. had required 
to be made over the paved foot- 
ways before the houses, had become 
the cornice to the protruded shop 
front. Thus a‘‘ bulk” with ‘‘ win- 
dows” in it came to be extended 
““beyond the ancient foundations,” 
contrary to Sir Christopher’s whole- 
some provision as to such things; 
and after time had honored the 
abuse by winking at it for two or 
three generations, the 12 Geo. III. 
c. 73 made a bow window or other 
projection ‘‘for the convenience of 
a shop or shops” an exception to 
its general prohibition of ‘bow 
windows or other projections 
against or before any house or 
other building situate in any public 
street, lane, or place,” limiting the 
protrusion of the datum—the stall 
board—to 5 inches in lanes and 
narrow streets, and to 10 inches in 
any street being more than 82 feet 
wide. 

The prohibition and exception as 
to projections and protruded shop 


















































































































cupied as a public school, and on 
general principles one would say 
that of the two the publie school 
next to the dwelling would have 




























































































fronts are continued in the 14 Geo. 
IIT. c. 78, now known in London as 
the Old Building Act, more in de- 
tail than in the earlier act, and 
with an alteration of 32 feet into 30 
feet as the width of a street which 
















































been the greater nuisance, but the 
evidence of the plaintiff showed 
that the occupants of the premises 
had not, previous to the construe- 
tion of the mill, been subject to any annoyance which 
could be deemed a nuisance. Upon the facts proved 
the court proceeded to lay down the principles of 
law that while it is true that persons living in the 
city must suffer the consequences which come from 
the bustle and noise incident to the activity of busi- 
ness and the manner in which it may be done, yet 
they are entitled to protection against the carrying 
on of a trade or business in a manner which mate- 
rially injures their property, affects their health, or 
renders the enjoyment of it physically uncomfort- 
able. The owner or occupant of premises has no ex- 
clusive property in the air, but he is entitled to have 
it free and uncorrupted by foreign substances, gases, 
vapors, smoke, cinders, and matter which tends to 
materially injure his premises or substantially impair 
his health or physical comfort; and when this is 
brought about by the manner in which an adjoining 
owner uses his property, the use will be treated as a 
nuisance and a legal remedy afforded. 

As already noted, the question of noise and vibra- 
tion was not considered by the court on appeal, but 
previous adjudications hold that noise and the vibra- 
tion caused by machinery, whether accompanied by 
smoke, noxious vapors, or cinders, may create a nui- 
sance, and be the subject of an action at law for dam- 








owner was not legally injured. But were he able to 
show that, by reason of the noise and vibration or of 
the smoke, soot, and cinders, his premises became va- 
cant and he could not get tenants, or was obliged to 
lease at less rental, then he would have a special dam- 
age of which to complain. 

A word as to the measure of damages in such cases. 
It was shown that, if free from the disturbance com- 
plained of, the house was worth $700 per annum, but 
subject to such disturbance it was worth only $300 
to $350. The Supreme Court decided that this was 
a proper way of getting at the damage sustained, 
inasmuch as the injury affected the use of the whole 
premises, and moreover that the plaintiff could recover 
for not only the damage sustained previous to the 
commencement of the action, but also up to the time 
of the trial, which may frequently besome time after 
the suit has been commenced.—Myron 7. Bly, Milling 
World. 

SEE i 

To wash lamp chimneys so they will not crack, place 
the chimneys in cold water, and then gradually heat 
until the boiling point is reached, then allow them to 
cool slowly. By repeating this operation several times, 
the glass will become thoroughly annealed, and no 
fear of cracking need be had. ‘ 
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would admit the greater protrusion 
of shop front. Hence it appears 
that an ill-judzed concession to the 
shop-keeping citizens in the time of 
Charles I. has had the effect of making Cheapside, 
Ludgate Street, Fleet Street, and the Strand in the 
older parts, and indeed all the old shop streets and 
lanes throughout London, from one to two feet nar- 
rower than they would have been if the concession as 
to the turn-over stall board had not been made, as the 
shop front excrescence would, in all probability, other- 
wise never have been devised.—Hosking. 
+O oO 
Fast Track Laying, 

A remarkable feat of track laying was performed re- 
cently on the New York Elevated Railroad. Track 
laying on that road is carried on under difficulties, 
since trains run at 114 to 5 minutes’ interval at all hours 
of the day and most of the hours of the night, and at 
15 minutes’ interval throughout the few remaining 
hours, 

Contrary to what might be expected, it has been 
found preferable to do all ordinary track work by day- 
light, despite the more frequent trains. 

In 95 minutes on the morning of Aug. 18 a gang of 18 
men changed the rails on 1,000 feet of track by taking 
out 66 old 50 pound rails and putting in as many 70 
pound rails in their place, completely spiking them 
and inserting Bush interlocking bolts at the joints, all 
without delaying a train. 
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Lime, 

Lime, whether in a state of purity or (as is more 
usual) mixed with other substances, is the material 
used from the remotest times to bind together stones 
and all the constituent parts of buildings. If lime be 
not found in any partof the globe pure, the rocks from 
which it may be extracted—the calcareous rocks—exist 
almost everywhere. No mineral is so widely distribut- 
ed by nature. It is rare that calcareous stones are en- 
tirely pure, or exclusively composed of lime and car- 
bonie acid. Their substance is usually made up of silex, 
aluminum, magnesia, oxide of iron, manganese, etc. 
Thence the terms adopted by mineralogists of argil- 
laceous, magnesian, ferruginous, or manganesian lime- 
stones. These limestones furnish, by roasting, very 
different limes. Builders distinguish many kinds of 
them—rich lime, poor lime, hydraulic lime. Rich lime 
increases greatly in bulk when slaked; its weight is 
more thandoubled. This property would be very valu- 
able in respect of economy, did not rich limes remain 
a long time without hardening, especially in the center 
of masonry, and particularly where they are kept from 
the action of the air. 

Rich limes, moreover, are dissolved to their last par- 
ticles in water frequently 
renewed. Thissolubility of 
the lime in time converts 
masonry into mere heaps 
of stones—quay walls, for 
instance, which have been 
supposed to have been 
built of strong masonry 
and with the greatest solid- 
ity. Is it necessary to 
cite examples to show that 
the rich limes will not 
harden without the action 
of the air? Wemay point 
to the fact that M. Treus- 
sart, having had to recon- 
struct, in 1822, at Strass- 
burg, the foundations of a 
bastion builtin 1666, found 
the mortar there as fresh 
asif the masons had laid 
it some hours before. A 
similar circumstance was 
observed at Berlin by the 
architects who took down 
one of the pillars of the 
tower of St. Peter, built 
about eighty years ago. 

Are we required to show 
that the constant action of 
water dissolves rich lime 
in masonry? We choose, 
among a thousand exam- 
ples, the demolition of the 
remains of the ancient 
sluices of the Vilaine. Dur- 
ing this operation, it was 
found that, by the dissolv- 
ing of the rich lime, there 
remained behind the re- 
vetement walls nothing 
but masses without cohe- 
sion—simple heaps of loose 
stones. Poor or thin lime 
has all the defects of rich 
lime, and, moreover, as its 
name indicates, but slight- 
ly increases in bulk. The 
use of it is, therefore, as much as possible avoided. 
—D. Arago. 

0 
Rendering Brickwork Waterproof. 

Perhaps one of the best linings is asphalt, and the 
Hygeian Rock composition has been used with success. 
A mortar that is said to be waterproof is made with 
lime slaked with green vitriol instead of water. The 
quantity of green vitriol is dissolved in warm water, 
the lime is then slaked in the usual manner and 
then mixed with fine quartz sand. For waterproofing 
brick walls, the following mixture has been recom- 
mended : Soft paraffin wax 2 pounds, shellae 44 pound, 
powdered resin 44 pound, benzoline spirit 2 quarts ; 
dissolve these by gentle heatin a water bath, then 
add one gallon of benzoline spirits and apply warm. 
The mixture is very inflammable, and must be kept 
away from the fire. We may mention here another 
method of making brickwork impervious to water, 
known as Sylvester’s process, which was used with 
success on “the Croton reservoir, Central Park. It 
consists in the successive application to the walls of 
two washes—one composed of Castile soap and water, 
and the other of alum and water. The proportions 
are °4 pound of soap to one gallon of water,and 144 
pound of alum to four gallons of water. The walls 
should be quite dry and clean, and the temperature of 
air not below 50° Fah. The soap wash is laid on first 
with a flat brush and ata boiling heat. After 24 hours 
the wash becomes dry and hard, and the alum wash 
is applied at a temperature of 60° to 70° Fah. This 
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is allowed to remain 24 hours, when the operation 


is repeated until the wall has become impervious to_ is void. 


water. The number of applications required will de- 
pend on the water pressure to which the wall is sub- 
jected. 

In the Croton reservoir case, four coatings were 
found to render the reservoir free from leakage 
under 40 feet head. Resin has been used also -as a 
protection against moisture. Five parts of turpentine, 
heated and stirred in ten parts of pulverized common 
glue and one part of finely sifted sawdust, are then 
applied to the wall, which should be cleansed and 
heated by means of a lamp, so that the composition 
may run into every crack and joint. Very often a 
cement lining is of no use to make a tank water- 
tight, especially where the bricks and joints are of an 
inferior description, and the aim should be to geta 
composition which, when heated, enters the pores of 
the brickwork and renders them impervious.—Bwudld- 
ing News. 

it Oo 
DESIGN FOR A SCHOOL-HOUSE, 

In our last number we presented several designs of 

school-houses by Mr. C. A. Dunham, architect, Bur- 
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DESIGN FOR A SCHOOL-HOUSE.—C. A. DUNHAM, ARCHITECT, BURLINGTON, IOWA. 
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with a minor is void; a contract made with a lunatic 


If the drawer of a check or draft has changed his 
residence, the holder must use all reasonable diligence 
to find him. 

An agreement without consideration is void ; a note 
made on Sunday is void; contracts made on Sunday 
cannot be enforced. 

Each individual in a partnership is responsible for 
the whole amount of debts of the firm, except in cases 
of special partnership. 

If the letter containing the protest of non-payment 
be put in the post office, any miscarriage does not 
affect the party giving notice. 

A note indorsed in blank—the name of the indorser 
only written—is transferable by delivery, the same as if 
made payable to bearer. 

Lawyer Browning, in an address before the Connec- 
tieut Board of Agriculture, gives the law of that 
State, as he understands it, somewhat as follows: ‘‘My 
neighbor’s children may have no right to go into my 
pasture berrying, yet if, while there, they are set upon 
and gored by my bull, which I knew to be dangerous, it 
is no excuse for me tosay that the children were tres- 
passing. My bull should 
have been confined. A man 
who knowingly drives a 
runaway horse may as well 
settle the bill at once for 
theinjury done if he runs 
away. A horse that is ac- 
customed to bite must not 
be hitched near a sidewalk 
where he can nip passers- 
by. By the Connecticut 
statute, a dog is put on 
the basis of a vicious ani- 
mal, and if he do injury 
it will be no defense for 
the owner that he did not 
know of his vicious dispo- 
sition. If my dog takes 
away the pant leg of a 
peddler, or sets upon hunt- 
ers or fishermen, and bites 
them, or injures cattle that 
are being driven along the 
highway, Iam liable. Dogs 
may be confined when it is 
feared they will do mis- 
chief, and killed when 
found in the act. If one 
uses a watch dog to protect 
his property, family, or 
person, he must keep him 
under proper restraint.” If 
one keeps a large dog for 
the protection of his yard, 
and chains him during the 
day, letting him loose only 
at night, he will not be re- 
sponsible for injury to one 
who enters the yard at 
night after it is shut. This 
case was decided in Eng- 
land, but it may serve asa 
warning to young men who 
are accustomed to make 
evening calls that they 
should not tarry until such 
a late hour that the old 
gentleman would be jus- 


lington, Iowa. We now give another design by the | tified in closing the gates and letting the dog loose. 


same author. It shows a neat, substantial, and well- 
arranged structure. 
ae 
Essence of Law, 

In the experience of almost every business man some 
question of doubt frequently arises, which is answered 
in the following well-established condensed legal acts: 

It is a fraud to conceal a fraud. 

Ignorance of the law excuses no one, 

Notes bear interest only when so stated. 

The law compels no one to do impossibilities. 

Signatures made with a pencil are good in law. 

A receipt for money is not always conclusive. 

Principals are responsible for the acts of their agents. 

No consideration is sufficient in law if it be illegal in 
its nature. 

The payee should be distinctly named in the note 
unless it is payable to bearer. 

A bill may be written upon any paper or substitute 
for it with either ink or pencil. 

A note obtained by fraud or from a person in a state 
of intoxication cannot be collected. 

An indorsee has the right of action against all whose 
names were on the bill when he received it. 

Notice of protest "may be sent either to the place of 
business or of residence of the party notified. 

The time of payment of a note must not depend 
upon a contingency. The promise must be abso- 
lute. 

A note made by a minor is void; a contract made 


———_ 2+ 6 oe 
Slate Bricks, Tiles, and Pipes. 

Henry Dickson, of Pittsburg, Pa., says: I take the 
ordinary waste of the slate quarry, pulverize it by ordi- 
nary means, then mix with it aluminous clay in the 
proportion of about four parts slate to one part of clay, 
or five parts slate to one part of clay, according to the 
richness or adhesive quality of the clay. I then tem- 
per the compound in the ordinary manner, well known 
tothe art, mould it into form, and dry the articles, 
after which they are burned in an oven or kiln, as 
usual. : 

By the use of slate of different colors—such as black, 
blue, red, and gray—for the manufacture of tiling, a 
very fine appearance may be given to a floor, while it 
possesses a finer grain and presents a smoother surface 
than that made from clay alone, and at a greatly re- 
duced cost, while its durability is greatly increased ; 
and the same effect may be produced by using brick of 
different colors for ornamenting the fronts of build- 
ings. : 

ee Ee 

THE Vosburg Tunnel on the Lehigh Valley Rail- 
road, four miles above ‘Tunkhannock, Penn., 
was opened on June 26. The tunnel cost about 
one million dollars, and occupied three years in 
its construction, during which time five lives 
were lost in it by a fall of rock. The tunnel 
cuts off some very troublesome curves. The exact 
distance saved is four miles and 905 feet. 
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A Well Question, 

W. D. C. says: I would like to inquire through the 
ScIENTIFIC AMERICAN what can be done with a well 
without relaying the present wall—a well that was 
eurbed at the bottom with planks three feet square, 
and to a height of four feet, and a wall of stone of ten 
feet. There is quicksand at the bottom, and the plank- 
ing will in time rot out. Would it be advisable to 
stone up inside the plank, and cement the same in any 
way, to hold back the sand, and at the same time hold 
up the present wall? If so, please state the kind of 
cement and materials that will make it strong. 

A.—Better leave it as it is untilit is found that the 
same will cave in, or the planking rot out. If the 
latter is under water, it will last a great many years. 
As the present stone wall rests on the sand and planks, 
any wall now built inside of the planks would not 
support the wall. 

Oe ae a 
A $3,500 COTTAGE. 

This design is by Mr. A. W. Fuller, architect, Albany, 
N. Y. The estimated cost is $3,500, but this cost may 
be reduced or increased, in 
accordance with the means 
of the builder. 


“+ 








Building Organization in 
France. 

The greatest difference 
between the building or- 
ganization of England and 
that of France is in respect 
of the sub-contractor. In 
England he is sometimes 
the employe of the builder; 
sometimes he is thrust on 
the job—as happens with 
specialists—to the annoy- 
ance of the general con- 
tractor, who always be- 
lieves he could find a 
better substitute. One of 
the builders’ societies 
would hardly care to re- 
cognize him, and, however 
able he might be in con- 
struction or in art, the in- 
stitute of Architects keeps 
him at as remote a dis- 
tance as if he were a hod- 
man and wore dusty 
clothes. No matter what 
kind of trade or calling he 
may follow, he is sure to 
be isolated. 

The French sub-con- 
tractor, on the contrary, is 
not afraid that the general 
contractor can hamper 
him, for he and men like 
him divide the work be- 
tween them. The general 
contractor may be said to 
be unknown in France, 
and the architect has to 
deal not with one man or 
with one firm, but with 
several, even when his 
building is not of much 
importance. Here in Eng- 
land, any one who wants 
to have a house or a fact- 
ory or a palace erected can 
easily find a builder who 
will supply him with plans 
and carry them into execu- 
tion. That Frenchman 
must have an exceptional 
power of government who dispenses with an architect, 
and trusts himself to the representatives of the various 
trades. 

A body of English sub-contractors would be created 
with difficulty. Where is the society which represents 
glass painters, tile makers, ventilating engineers, carv- 
ers, concrete workers, or one of the makers of the 
numerous specialties which are specified by the archi- 
tects ? In France, ana more especially in Paris, there are 
almost as many chambres syndicales, or associations of 
employers, as there are trades tobe undertaken. Let 
us glance at a few of them. There is the chamber for 
contractors of masonry, which has a mutual assurance 
against the risks of accidents in works that are executed 
in the departments of Seine and Seine-et-Oise. The 
office is open daily from ten to five, and the council 
hold their meetings once a month. Many of the masons 
aremen of position, and belong to the Legion of 
Honor. ‘Ihe contractors for carpentry have also their 
assurance society in connection with their chamber. 
The council meets onze in two months. The contractors 
for joinery and parquetry donot need an assurance 
society. The council have monthly meetings, and there 
isa committee who are always ready to examine all 
communications relating te the price lists which are 
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issued. For it must be remembered that in Paris there 
are official prices, which are issued from time to time, for 
every kindof work. Itisto the interest of contractors 
that a constant watch should be exercised over the 
fluctuations. The roof-coverers and plumbers form 
one chamber. In addition to the assurance society 
against accidents, they haye another, which makes 
provision against losses by fire caused by the men, and 
for which contractors might be held responsible. The 
marble workers have two groups in their chamber, one 
relating to buildings and the other to monuments. 
There are also societies for heating, gas lighting, elec- 
trie bells, ete.; painters, paviors, glaziers, locksmiths, 
tapestry workers, and soon. ‘Trellis is largely used in 
Paris to conceal dead walls, and the treillagewrs have 
their chamber and bureau. The house breakers or 


contractors for demolitions, the carters who convey 
building materials, have each a representative body, 
as well as the sculptors, glass painters, and paper 
stainers. 

In addition there isa general administrative council 
that is constituted of officers from the different socie- 
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room papers, and a brick maker, besides workmen be- 
longing to several of the trades. In building cases, a 
tribunal of this kind has more knowledge than a 
tribunal of lawyers can have, and is sure to give more 
attention to the details, Moreover, the cost is infini- 
tesimal, if compared with what would have to be paid 
if the litigation occurred in England.—The Architect. 
— + 0 
A Novel Foundation, 

A curious question aroused by the study of the 
Bologna towers, both of which lean somewhat from 
the vertical, is whether the movement has proceeded 
from the yielding of the foundation or of the soil. It 
is probable that the yielding of the soil is responsible 
for it, and it would appear also that the footings must 
have reached, on the lower side, a hard stratum which 
prevented them from further sinking, and has kept 
them in their present position for five hundred years. 
At the present time, the use of concrete, the great 
modern material, has enabled us to overcome many of 
the dangers of unfavorable subsoil, but we do not 
know everything that is to be known about the sub- 
ject, and the investigation 
of the construction of the 
Pisa and Bologna towers 
could not fail to be inter- 
esting and valuable. To 
show how many expedients 
occur to observant builders 
under such circumstances, 
Mr. White relates a story 
of one who had occasion to 
build a high factory chim- 
ney on a bad soil. The 
chimney had been built 
twice, and had fallen down 
each time, but the con- 
tractor in question, after 
thinking over the problem, 
agreed to make himself 
responsible for the security 
of the structure. The site 
was on the bank of a 
stream, and the excavation 
showed the ground to be 
of very unequal texture 
and resistance. It might 
have been possible to test 
each portion separately, 
and proportion the foot- 
ings to the resistance be- 
neath them, but this build- 
er prepared to meet the 
difficulty by concentrating 
the weight of the chimney 
on as sinall a space as pos- 
sible, so that, although it 
might sink, the inequality 
of pressure between the 
different portions of the 
base would be slight, and 
being concentrated, in- 
stead of spread out in the 
‘usual form, such irregu- 
larity of pressure as might 
exist would have less power 
of dislocating the founda- 
tion. With this idea, he 
procured a large block of 
granite, which was rough- 
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A THIRTY-FIVE HUNDRED DOLLAR COTTAGE. 


ties. By means of it much is done toward keeping 
the trades within their legitimate provinces, and 
toward insuring the recognition of rights. When so 
many independent contractors are occupied with a 
building, there is a risk that one set of men may im- 
pede the work of another set. Itis, therefore, an ad- 
vantage to have acentral authority that is always 
ready to define rights. 

It is not to be assumed that every contractor is a 
member of the chambre syndicale of his trade. There 
is nothing compulsory about joining, and the majority 
do not belong to the societies. But every chamber has 
sufficient members to exercise influence, and in most 
cases with benefit to the entire trade. 

Another and no less effective aid toward conciliation 
exists in the Conseils de Prud’hommes, of which the 
origin is so remote that it cannot be traced. In cases 
where the damages do not exceed 200 frs., their judg- 
ment is final ; in cases where a larger amount is sought, 
there is an appeal to the Tribunal de Commerce. Ina 
list before us we find that building is represented 
among the Paris Prud’hommes by two master joiners, 
two master carpenters, one master mason, a quarry 
owner, a manufacturer of plaster, two locksmiths or 
iron workers, two makers of paints, two makers of 


ly shaped in the form of a 
pyramid, and set in the 
bottom of the excavation 
with the point down. On 
the upturned base the walls 
were started, battering out- 
ward, until they reached 
the size required, and the 
chimney was then built upon them in the usual way. 
The form of the structure seems to have resembled 
that of an uncut cigar, stuck in the ground with the 
mouth end downward, but the designer’s object was 
attained, and, although the chimney sank eighteen 
inches by its own weight, the sinking was vertical, and 
the structure remained upright.—Amer. Architect. 


et or 
Early Use of Concrete, 


Conerete, a mixture of gravel, sand, lime, and other 
cements, in certain proportions, was well known to the 
ancients, and in conjunction with the invaluable 
cement pozzolana, was applied with the greatest suc- 
cess in the then numerous moles and other submarine 
works, and its use has been still continued in Italy to 
the present day. Wren is said to have used it fora 
portion of the foundation of St. Paul’s, where it was 
defective. Semple also alludes to itin 1776. Its use 
appears to have been discontinued for atime. Rennie 
proposed it for the foundation of the penitentiary in 
1811, Smirke and others followed in the same track, 
and now the employment of concrete for the founda- 
tions of buildings has become nearly universal where- 
ever it is necessary. 
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COMFORTS IN SMALL HOUSES, 

The small comforts and conveniences of fixtures and 
fittings in our house is a very important matter, and 
one to which not half enougb attention is usually 
given. In many cases, attention cannov be given, be- 
cause the designer of the house does not always know 
the requirements of housekeepers, or, in other words, 
does not know that the essential of a comfortable 
house is the convenient arrangement of apparently 
little details, not merely closets and suen things, but 
items throughout the house, on every floor, and, per- 
haps, every room. ‘There are a great many men, and 
especially young men, who have not the opportunity 
of getting to know what these requirements are, and, 
in starting on their professional careers, are decidedly 
at a loss herein. 

If a man builds his own house, he expects, when he 
lives in it, to find it perfection, and he will never get 
over the annoyance when, on entering it and settling 
down, he discovers the absence of some, perhaps, sim- 
ple item, which, had it existed, would have made ‘“‘all 
the difference in the world.” 

We are dealing with small houses of inexpensive 
type, with neat but plain exteriors. What money 
there was to spend on 
something more than the 








years ago. There is now and then a time when it 
comes in handy, butas a rule servants forget its exist- 
ence, and find their table space sufficient without it. 
In the old country houses in England, one often 
comes across dressers made of oak, really handsome 
pieces of furniture. These are relics of the past, and 
are sometimes two, or even three, hundred years old. 
The kitchen table is invariably supplied by the 
tenant, and therefore cannot come into the category 
of *‘ fixtures,” but such a thing asa folding slab hinged 
to hang downward, and supported by a_ hinged 
bracket when in use, secured to a convenient wall, is 
a valuable addition to table space. Made as shown 
in the sketch, the part which is permanently horizon- 
tal is useful for standing trays on, on edge, which 
will not have to be moved when the slab or flap is 
raised orlowered. One mentions all these little things, 
such as trays, cup hooks, and so on, because a good 
housekeeper’s invariable rule is, ‘‘A place for every- 
thing, and everything in its place;” and we have 
heard ladies recommend a servant as being sucha good 
hand at keeping the kitchen tidy. And we know this, 
that.a housewife is always wanting ‘‘a few more nails 
to hang things upon,” so that it appears to be an essen- 





mere shell has been ex- 
pended in comfort to the 
interior rather than orna- 
mentation to the outside. 
To make our house as com- 
plete as possible, we will 
begin with the kitchen, 
that nursery of domestic 
comfort, for how very 
much depends on this de- 
partment! If things go 
wrong in the kitchen, the 
whole house gets upset. 
First of all, then, we have 
the kitchen itself, not ne- 
cessarily a large room, but 
still, the larger the better ; 
about 15 ft. x 15 ft. is as 
useful a size as needs be. 
It is a great mistake to 
have it small. Witha fair 
sized kitchen vontaining a 
good large sink, it 7s possi- 
ble to do without a scul- 
lery, although the addition 
of a small one adds greatly 
to the comfort of the kitch- 
en, as there is less crowd- 
ing from pots and pans, 
and it enables the abso- 
lutely kitchen articles, 
used especially for cook- 
ing, to be kept apart from 
other vessels, such as laun- 
dry utensils, dirty pots, 
and waste stuff. It is, of 
course, impossible to iso- 
late the servants’ depart- 
ment in a small house, es- 
pecially if the site is small ; 
but still a great deal may 
be done to render the 
kitchen quite inoffensive 
by a little attention as to position of doors and 
windows, and to the offices connected with it. The 
kitchen must have a good sized window, capable of 
being opened to its full extent in mild weather, and 
having sliding panes (the more the better) for use in 
winter, so that the servant can at least have a quarter 
of the whole window open when desired, without hav- 
ing to throw open a half. 

The principal convenience for a kitchen is a ‘‘ dress- 


er,” and the best form is that shown in the accom. 
panying sketch—open shelves for china in constant | 


use, with nails or hooks on edges of shelves for cups 
and jugs; a cupboard for inclosing ‘‘ cook’s stores.” 
This cupboard does not come down to the main board 
of the dresser, but leaves a clear space the whole 
length of the dresser, that the whole width of the 
table, etc., may be used. A few drawers below, vary- 
ing in size, for kitchen clothes, ete., and such things, 
and a cupboard below half this row of drawers for the 
reception of cooking utensils. This cupboard should 
havea shelf. The other half of the lower division is 
an open place with a small shelf at the back low down, 
the object of this being to stand saucepans, etc., and 
the large cooking and laundry articles constantly 
used. All the shelves in the upper part should have 
a slip nailed along them to catch the edges of the 
plates and dishes as they stand leaning against the 
back. This piece of furniture, made in plain deal, 
quite unornamented, except for, perhaps, a small cor- 
nice to finish the top against the ceiling, is very inex- 
pensive, and, put into the house by the carpenter as a 
part of his contract, will cost a mere trifle. The addi- 
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tial to have plenty of places to 
‘*put things,” as they say. If there 
is no scullery, a sink, of course, 
must be placed in the kitchen, 
and as near as possible to a win- 
dow, both for light and air. 
give the sink a separate window to itself; for if we 
would consider our servants’ comfort at all, itis a pity 
to take up with the sink the only window at which 
they can sit when work isdone. Itis essential that 
the sink be well trapped before entering or connecting 
with any drain pipe; and it must be seen that the 
trap has a screw plug at its lowest part, that the pipe 


may be easily cleared of grease. A grease tiap outside 


in addition is a capital institution, but in some climates 
the severe frost renders it useless in winter, and the 
thaws cause it to burst to pieces. The sink should 
never be closed in below ; if it is, the inclosure forms a 
convenient receptacle for all kinds of rubbish and 
dirt, and if such places exist, servants will make use 
of them, and never clear them out. Instead of this, 
therefore, the sink should be supported on framing 
and plain legs, should have a drip-board on one side, 
usually the left, for convenience, which may be re- 
moved altogether when not required for use. Where 
there is a scullery, of course, the sink will be placed 
there, but always, wherever it is, itshould be fitted up 
as described. We do not approve of covers for sinks 
to be closed when not used; the sink itself requires 
plenty of air. There can be nothing disagreeable, 
even to the most fastidious, in the appearance of 
a clean sink. In the seullery there should be 


tion of a small shelf to draw out at will, to give extra | shelves, perhaps inclosed, if this expense may be permit- 
table space, was a very common thing in dressers | ted, for boot brushes and blacking, knife cleaners, ete. {the stairs, to let the back of it, which is formed by 








Without doubt there should be a door leading from 
the seullery to the yard. If you can putup alight 
‘‘lean-to” roof, supported by a couple of posts, or 
bracketed from the wall, so as to have a sheltered 
place under which to air pots, pails, ete., so much 
the better, and it will be found an advantage if the 
ground under this roof be laid with planks, properly 
fastened down. The windows should not open under 
this ‘‘shed,” as possibly odors from the articles left 
there to air may be driven into the kitchen. Not 
far from the end of this covered way or shed should 
be the ash bin, and beyond this, again, a closet for the 
servants, either ‘‘earth” or ‘‘ water,” as circumstazices 
dictate, but this arrangement depends upon the site 
and surroundings. Often at the back of a house in 
town is the only bit of garden aman can boast, and 
it would not do to spoil this absolutely, as one would 
if the servants’ department occupied a very con- 
spicuous partof it. With such conveniences as we 
have enumerated, a regular store closet for the cook’s 
use can be dispensed with, but a necessity is a “‘ pan- 
try” of some kind, ‘size, and shape. This would not 
be a ‘“‘butler’s pantry,” fitted up with a sink and 
plate presses, china and glass closets, and so on, but 
would be used for keeping 
the eatables in, and out of 
the refrigerator, which 
may very well be kept 
here; and if this pantry 
is not too small, the house- 
keeper will always find 
uses for it. It combines 
“larder” and ‘‘ open store 
room,” and may be regard- 
ed as an essential in small 
house planning. Suppose 
our kitchen is on a floor 
beneath the dining room 
and must be reached by 
stairs, necessitating the 
carrying up and down of 
trays loaded with break- 
ables. Take care to make 
these stairs as easy as pos- 
sible, avoid winders as 
much as you can, make 
the narrow end of winders 
wide, if you must have 
them, and don’t let the 
risers be too high. Intro- 
duce light direct; dark 
stairs are easy places for 
the crockery to be broken, 
and they are good conserv- 
ers of dust and rubbish. 
The question of paving 
the kitchen floor is often 
alluded to, and deserves 
attention here. When all 
has been said, there can 
be no doubt that wood is 
best. Cement floors, 
though impervious to 
grease and easy to clean, 
are a mistake where the 
health of the servant is of 
account. To be standing 
and walking about all day 
on a floor so hard, unyield- 
ing, and unspringy, is very 
trying to the feet and legs. 
Wood floors can be easily 
kept clean with a little 
care, and by filling in be- 






It is always well to|low with concrete, these floors may be made rat and 


damp proof. 

The store room, under the care of the housekeeper, 
is a very important place, and contains many a 
mystery of domestic economy. In houses where din- 
ing room and kitchen are on one floor, the store room 
would naturally be placed there also ; but when the 
dining room is ona floor above the kitchen, the 
store room should be up there also. Over this the 
housekeeper exercises the most jealous watchfulness, 
and, indeed, it is her peculiar sanctum. In it, you 
will find she wants unlimited shelves, more and more 
hooks and nails, and good light and ventilation. 
China and glass and a hundred and one articles of 
“‘vertu,” in a housekeeper'’s eyes, will be stored here. 
Besides groceries of all descriptions, to meet all wants, 
wine and beer have their places here in the absence 
of a wine cellar, and jars, empty as well as full, will 
be found herein. In addition to shelves, hooks, and 
nails, if you can arrange a small locking closet in 
acorner of the store room, you will make your lady 
client happy indeed. We have not alluded to the 
“laundry.” A special laundry has to be done with- 
out in such houses as we are considering. Where 
there is a scullery, the washing is done there, but in 
its absence, it must be done in the kitchen itself. One 
more matter in connection with the kitchen depart- 
ment proper. It is amistake, if you have a closet under 
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the soffit of the stairs, go down to an angle with the 
floor. An upright partition should be placed as an 
end to the closet, not so far back that the servant 
cannot easily reach under the stairs to it when clean- 
ing. Such a place is certainly to be avoided, as it is 
almost impossible to keep it clear of rubbish and 
dust. Itis often a difficult matter to fit in a larder, if 
it is to have the necessary light and air. Put it in one 
place, and it will be too near the kitchen window ; 
in another, too near the scullery, and so on; and 
often, as a consequence, a larder is dispensed with al- 
together and a refrigerator used instead. If place for 
a larder exists, by all means put one in, but let it 
have a couple of windows, so that a “through” 
draught may be obtained when desired. This also 
will insure a plentiful supply of light, for it is neces- 
sary that a larder be kept very clean, and there may 
be no dark corners into which rubbish can be thrown, 
or dust be allowed to accumulate. We have par- 
ticularly mentioned a ‘‘dresser” to take the place 
of a cook’s store room or closet, but where space and 
funds will admit, a small room, or even a mere closet, 
will be found of considerable 
use to the cook. Of course, if 
the small house has cellars, or 
even one cellar, that is cool and 


places fortwo. At the furthest end of the great hall 
a passage led to another excavated vault, in which 
stood three great covered sarcophagi. It is suggested 
that these sarcophagi contain the remains of Helena, 
Queen of Abiadenos, and her sons. The quantity of 
bones found in these chambers was very great. In 
the middle of the great hall, in a hollow specially 
prepared, a sort of long metal box was found. It 
was adorned with representations of children hold- 
ing garlands up on high. Unfortunately, there was 
no inscription, nor anything which could furnish a 
'clew to the period or the purpose of these sepulchral 
chambers. 
$$$ 0 

- The Principles of Design. 

A paper on ‘‘ The Principles of Utility, Truth, and 
Beauty in the Art of Design” was latelyread before 
the members of the Upper Bangor Literary Society by 
Mr. Grierson, architect, who remarked that there 
could be no doubt thate the environment of our daily 
life exercised, for good or evil, an actual influence 
upon us. Recognizing this fact, the Government, 














dry, any amount of things may 





























be kept here, and part of it will 


























often be found the very place to 

















contain the refrigerator. A por- 








tion may be partitioned off to 
act as larder, the rest of the 








space being devoted to storage 
of packing cases and rough 
goods. It is a mistake on the 
score of economy to have gas in 
the kitchen, for it is quite im- 
possible to teach a servant to use 











gas carefully. If, however, you 
have gas there, note carefully, 
before having the fittings put 
up, which will be the best posi- 








the merit of truth. There was a morality of art, no 
less imperative than the morality of conduct. A 
building or an article of daily use should no more pre- 
tend to be what it was not than should a man bea 
hypocrite. A chapel ought not to have a broad, lofty 
front, elaborately decorated, standing as a sereen to 
hide a scantily proportioned and shabbily clothed 
posterior. A house built of inferior materials, and 
its walls covered with cement, upon which lines were 
drawn to represent the joints of stonework, or broad 
streaks of black paint in imitation of the half timber 
work of the old English style, was a sham and a false- 
hood. Nor should a house, a church, or a public 
building, a wardrobe or a chair, of to-day be put into 
masquerade by being made to imitate the buildings, 
the furniture, or the ceramics of the dead past. We 
must, if we were to have art at all, have a style of our 
own. Styleis the vernacular of a people—the lan- 
guage of artata givenera. Ourart should bear the 
impress of the activities, the reflections, and the hopes 
of the nineteenth century. We might go back to the 
past for inspiration and suggestion, but to reproduce 
past types would only give us 
crystallized images without life. 
The vitality of art consisted in 
originality. In architecture and 
the minor arts of design, much 
that was bad was due to a too 
slavish following of precedent 
and an unthinking acceptance 
of prescribed forms. The princi- 
ple of truth in design also for- 
bade us to follow nature slavish- 
ly. Wemightgo to her as we went 
to history for suggestions, and 
should look to her for inspira- 
tion. It was an error arising 
from imperfect education in art 
to strive after as close an imita- 
tion of natural forms as the ma- 
terials would permit. ‘The art 
of design should aim at a con- 











tion in relation to the cooking 


ventional treatment of nature. 











stove or range. A cook cannot 
be expected to turn out a dinner 
properly if she cannot see into 
her pots, or has the light behind 
her when superintending the 
mysteries of the roast. 
R. W. G. B. 
(To be continued.) 
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A DESIGN FOR AN EIGHT ROOM 
COTTAGE, 


This cottage is to cost about 
$3,000. The first story, as far as 
the tops of the windows, to be 
clapboarded, the second story 
and roof of shingles, stained 
with Venetian red. The plans 
show the interior arrangement, 
with the exception of the laun- 
dry in the basement and a girls’ 
room in the attic. The inside 
finish to be plain, but neat and 
stained. 

The height of ceilings is—in 
basement, 7 feet; first floor, 9 
feet 6 inches; second floor, 9 
feet; and attic, 13 feet to the 
ridgeboard.—Lyman A. Ford, 
architect, 2128 Euclid Avenue, Cleveland, Ohio. 

+ 6 +e 
Recent Discoveries at Jerusalem. 

A series of excavations have been made by the 
French Dominican monks at Jerusalem on some land 
which they have lately acquired, about a furlong and 
ahaif outside the gate of Damascus. About forty feet 
below the present level of the ground the workmen 
came on some arches of considerable extent, the walls of 
which had been very carefully built. At a short 
distance they found the basement of a chapel, before 
the entrance of which there was a tombstone covered 
with along inscription. Unfortunately, this stone was 
stolen before any one thought of copying the inscrip- 
tion. About the middle of their property they found 
a large, well-preserved mosaic, and upon the space all 
around being cleared, the bases and other remains 
of great pillars were discovered. It is presumed that 
this is the site of the great basilica built in the fifth 
eentury in honor of St. Stephen by Eudoxia, the 
wife of Arcadius, the first of the Hastern emperors. 
While digging the trench for the foundations of the 
boundary wall which the Dominicans wished to 
build, the ground gave way, and one of the work- 
men disappeared. On clearing out the place, they 
came ona large hall which had been cut out of the 
rock ; where the rock failed, the gap was filled by ma- 
sonry. From two of the sides two large doorways 
led into two vaulted tombs, all of equal size. On 
each side of the yault there was a resting place for 
one coffin, and at the end opposite the entrance, 
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DESIGN FOR AN EIGHT ROOM COTTAGE. 


strongly supported by the efforts of private individu- 
als, had, of late years, been giving a good deal of at- 
tention to the cultivation of the popular taste in re- 
spect of what was termed by the late Owen Jones 
‘the beautiful in form and color in the household.” 
The sense of the beautiful was the common heritage 
of humanity. Differing in type, but not in species, 
wherever man was found, in the cold north or the 
sunny south, this ‘‘ sensitive plant” in the garden of 
the soul had flowered, and seeded and sprung again. 
Art in all its forms was this flqwer, the language of this 
universal feeling. The feeling for beauty in its higher 
form presupposed an advanced stage of intellectual 
and emotionai culture, yet the germ existed in all. As 
‘‘the poet is horn and not made,” so must the artist, 
who was a poet in form or color, be born, not made. 
Yet, as had been wisely added by a late critic, ‘‘ poets 
must be made as wefl as born ;” and, however great 
the native genius might be, much study was also need- 
ed. The study of art could be pursued on very wide 
or very narrow lines, but in art the narrow way was 
not that which led to life. The three governing prin- 
ciples in the art of design were those of utility, truth, 
and beauty. All the chief errors in the art of design 
were due to the losing or exaggerating of any of these 
three elements. The perfection of utility, when 
achieved by skillful and honest work, came very near 
art; but a thing could not be called artistic if it lack- 
ed beauty in form or color. Neither could anything 
merely serviceable and beautiful be termed artistic in 
the strict sense of the word, if it did not also possess 
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form and color in design, illus- 
trating his remarks by citing 
examples from the history of art, 
and closed by referring to the 
subject of dress reform. 


Repairing a Great Spire. 

The tower of the ancient 
church of St. Stephen’s, Vien- 
na, which is supposed to have 
been founded in 1144, was great- 
ly injured by an earthquake in 
1519, and it was necessary to 
restore it. In course of time it 
deviated out of the perpendicu- 
lar to a considerable extent. An 
iron bar was carried through it 
as an axis for the support of the 
spire, which, having a consider- 
able tendency to vibrate, might 
be considered as an element of 
destruction rather than of 
strength. Consequently the thin 
wall of the lower portion of the 
spire was reduced almost to a 
ruin, and at length was in such 
a dangerous condition as to re- 
quire rebuilding. The removal 
of the old spire was commenced in August, 1839, 
and in the following spring all the condemned 
parts had been removed. The mode of construction 
adopted in the restoration was novel and ingenious, 
the slight masonry of the spire being supported by 
means of a framing of vertical iron ribs, fastened at 
their lower extremities to a castiron plate or base, and 
united to each other at intervals by horizontal rings of 
rolled iron. ‘These rings are made to project from the 
inner surface, so as to admit of a person ascending, 
with the assistance of ladders, to the top of the spire. 
All the wrought and rolled iron employed in the con- 
struction of this iron skeleton, the weight of which 
was only 123 ewt., was manufactured in the govern- 
ment works at Neuberg,in Styria. The cast iron 
plates or rings were furnished from the government 
iron works at Mariezell. In the autumn of 1842, when 
the whole of the masonry of the spire had been com- 
pleted, the upper portion, consisting entirely of iron- 
work, was fixed. This also was attached to a strong 
cast iron circular plate, similar in‘construction to that 
below. This portion of the framing, with the other 
ironwork employed in the spire, weighed about 80 ewt., 
so that the entire weight of iron was about 203 ewt. 
The new portion of the spire was connected to the old 
by means of an arrangement of iron anchor fastenings, 
The portion of the spire restored is about 152 feet 
high, the cost having been about 130,000 gulden 
(£18,000), of which sum 15,500 gulden were expended in 
taking down the old spire andin the construction of 
the necessary scaffolding. 
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Test for the Purity of Mineral Oils, 

Mineral oils are used for the adulteration of animal 
and vegetable oils more frequently than the reverse ; 
still, according to German experience, it is usefui to 
know whether mineral oils to be employed for lighting 
purposes are sophisticated by the addition of fatty 
matters of extraneous origin. A handy test for this 
class of adulteration has been devised by Herr F. Lux, 
which depends upon the principle that alkalies when 
heated with fatty oils saponify, and form a gelatinous 
mass by the consequent solution of the soap 
in the excess of oil. It is generally found 
that when this kind of adulteration is re- 
sorted to, either to mask an inferior quality 
of mineral oil or for other reasons, at least 
10 per cent of the adulterant is used. Any 
such large addition of fatty oil may be de- 
tected by adding a small piece of soda to 
5 eubic centimeters of the suspected oil con- 
tained in a test-tube, and boiling the mixture 
for two or three minutes. If there is present 
any considerable quantity of fatty oils, this 
will be perceived by the empyreumatic odor 
which will be disengaged, and more surely 
indicated by the solidification which will 
show itself after a slight cooling of the tube. 
If no such result is apparent, the experiment 
may be carried further. Two glass beakers 
must be selected, of such a size that one will 
stand, with one or two centimeters to spare, 
in the other. A quantity of melted paraffin 
is to be poured into the larger vessel, and the 
smaller is then to be sunk in the fluid, which 
should rise to half its height. More paraffin 
is to be poured into the inner beaker, to the 
level of that outside; the object being to 
secure a paraffiin bath in which the test-tubes 
of oil can be heated without risk of igniting. The tem- 
perature of the paraffin bath should be maintained at 
200° to 210°C. Two test-tubes containing the suspected 
samples are used, in one of which is placed a few frag- 
ments of sodium, and in the otheracylinder of soda 
covered to the depth of one centimeter with the oil. The 
samples are thus heated for a quarter of an hour, then 
removed, wiped, and cooled. If 2 percent of fatty oil 
is present, one or other of the tubes, generally both, 
will be full of a gelatinous, adhesive mass. 

ee t 0 O 
AN ITALIAN ARTIST’S RESIDENCE—SIXTEENTH 
CENTURY. 

In the picture herewith of Tintoretto’s house we have 
a suggestion of the many-sided development of Italian 
art during the last days of its most glorious period. 

















TINTORETTO’S HOUSE, VENICE, 1576. 


Here, before his death in 1576, in his ninety-ninth year, 
Titian may easily be supposed to have often spent 
many agreeable hours with one of the only two Italian 
painters then worthy to be his companions, and one 
destined to sustain for almost a generation after him 
the glory of that school of which Titian had been the 
bright particular star. The house itself, as will be 
seen, is just on the water’s edge, access thereto, as in 
the case of most of the finest buildings and residences 
of Venice, being from gondolas. The city itself seems 
from every direction to be floating on water, and pre- 
sents a unique appearance of fairy-like picturesque- 








ness, while some of its buildings and monuments, bring- 
ing before us as they do the history of more than a thou- 
sand years, offer much that is worth the study of ali who 
are interested in tracing the development of artistic 
ideas in architecture. 


ee 
Air Injectors for Liquid Fuels, 
The Forges et Chantiers Company of France have 
again brought forward the principle of burning liquid 
fuel for furnaces by means of air injectors, originally 








GROTTO OF MARIE DE MEDICI, THE LUXEMBOURG, PARIS. 


introduced by M. Sainte-Claire Deville. The use of 
steam to spray the naphtha, creosote, or other liquid 
fuel is a serious inconvenience on board ship, owing to 
the great consumption of fresh water which it renders 
necessary. The importance of this point is obvious, 
when it isremembered that the burner spray requires 
from one-twelfth to one-tenth of the total production 
of steam of the boilers. 

Modern steamships are all fitted with engines of the 
surface condensing type, using high pressure steam. 
The water evaporated for the steam jet must be re- 
placed by salt water, causing wear and tear of the 
evaporating apparatus and a certain amount of ad- 
ditional danger. In the case of a steamship of 3,000 
tons, for example, about 580 cubic feet of water is 
evaporated every hour. Supposing the best type of 
steain atomizer is used, requiring only one-twelfth of 
the steam evaporated, or say 44 cubic feet of water per 
hour, then 486 cubic feet of water will go in the shape 
of steam into the engines, returning in due course, di- 
minished only by small leakages, into the boilers. The 
44 cubic feet of water required by the steam jet will es- 
cape from the chimney as steam. In the course of a 
ten days’ run, such a ship would consume from the at- 
omizing jets not less than 10,560 cubie feet of water, all 
of which must be drawn from alongside or distilled for 
the special purpose. Distilling apparatus for such a 
purpose is out of the question ; and the alternative is 
not likely to recommend itself to sea-going engineers. 
It should not be forgotten, moreover, that the steam 
mixed with it in the spraying apparatus greatly dimin- 
ishes the efficiency of the naphtha. 

It is with a view to the removal of these objections 
that the spraying of the liquid fuel by air instead of 
steam has been revived. There are two ways of apply- 


ing this principle : by using compressed air in place of]. 


steam, or by so modifying the burner that all the neces- 
sary air for combustion shall pass through it, and be 
mixed as intimately as possible with the combustible. 
The first method is easily arranged, the only additional 
apparatus required being a small steam pump in the 
boiler room to compress the air into a reservoir for the 
service of the injectors. To avoid waste of water, the 
exhaust steam from this pump is led into the condens- 
ers. The second nethod is more delicate, but is pre- 
ferable, as it permits of the realization of high evapo- 
ration duty. It can be secured by a fan driving into 
the furnace (not at an extreme velocity) all the caleu- 
lated volume of air supply, partly as a eylindrical jet 
and partly as an annular jet enveloping the former, 
leaving the liquid fuel to flow between the two portions, 
and be thus atomized and projected into the furnace. 
———c“@“@q@©r-+0>o———_— 
An Ocean Oil Well. 

Captain Eden of the British schooner Storm King, 
bound from Utilla to New Orleans, reports on Thurs- 
day, March 11, passing over a submarine mineral oil 
spring, bubbling and rippling all around the vessel, 
and extending out over 150 to 200 yards. This was 
in latitude 25° 48' north, longitude 86° 20’ west, about 
250 miles southeast of the Passes. At 11 A. M. they 
were over the spring proper, and at 11:30 A. M. outside 
the circumference of the oil circle. It is supposed that 
this spring is the oil cargo of a foundered vessel, which, 
breaking through the casks, caused this peculiar 
marine freak, or that it may bea natural phenomenon. 





ART IN THE GARDEN. 

The magnificence of the historic palaces of France 
has been wonderfully diminished of late years, and 
their extensive parks and gardens, now no longer 
for the exclusive enjoyment of those of royal station 
or aristocratic birth, have been greatly curtailed. In 
the gardens of the Luxembourg there are now com- 
paratively few relics of its former grandeur, but 
among these is the grotto of Marie de Medici, shown 
in our illustration, built some two hundred and fifty 
years ago. It is a broad basin, where the 
ladies of the court were wont to go and 
bathe, and though everywhere surrounded 
by trees, forms itself a sunny space that 
seems hewn out of the forest, the surround- 
ing trees having formerly been kept 
trimmed and clipped above. The fountain 
and the highly ornamented miniature tem- 
ple or arcade, the costly sculptures and 
the collections of rare flowers, make up a 
picture -to delight the senses, and almost 
imperceptibly lead the imagination to con- 
jure up the appearance of the brilliant 
throngs for whose enjoyment such lavish 
expenditure was made during the whole 
reign of Louis XIV. 

a ee 
A WINDOW GRILLE OF THE SEVENTEENTH 
CENTURY. 

The accompanying engraving shows a 
very elaborate work of a German artist of 
the seventeenth century, in forged, chiseled, 
and hammered iron, having return ends, 
so that when fixed it projected in front of 
the window. It is now an exhibit at the 
National Industrial Art Museum at South 
Kensington, London. Its richness of effect 
as a decorative work, and great strengthas a protec- 
tion of a window, will be at once recognized. The 
design is divided into two panels, each balancing the 
other in the Jeading lines of the ornamentation, 
although there is alsoa suggestion of across in the 
whole. The division up the center and the side lines 
are made of acanthus leaves of hammered and chis- 
eled iron laid over each other, the base of one leaf 
springing from behind the curved point of that be- 
low. The top issurmounted by a pediment having an 
oval escutcheon in the center, divided from the square 
of the grille by foliation starting horizontally from 
each side. The details are of a very ornate character, 
most of the work having been shaped while hot and 
chiseled afterward, while some grotesque terminal 
figures are introduced, which are entirely forged, and 
afterward finished with chisel and file. The artist’s 
faney has led to the introduction, also, of a suggestion 
of probably prohibited correspondence with the out- 





side world on the part of some fair occupant of the 
apartment behind the grille. 
ee 0 
Artificial Cocaine. 

Merck is said to have prepared cocaine by synthesis. 
Cocaine is benzoic methyleegonine. Benzoic eegonine is 
treated with iodide of methyl in slight excess in the pre- 
sence of methylic alcohol at 100° C.; the excess of iodide 
and methylic aleohol is driven off by heat ; from the 
resulting sirupy liquid cocaine is extracted. This arti- 
ficial cocaine melts at 98°, like its prototype, and it pos- 
sesses all the reactions of the natural product. 
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SWISS COTTAGE at WestNEWBRIGHTONNY. 
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Precautions in Building, 


Mr. D. Earnshaw, from an experience of 25 years in 
Manila, where the earthquakes were sometimes very 
severe, had come to the conclusion to build as strongly 
as possible, and chiefly in wood, tied and bolted together 
as in a ship, stone and brickwork only being used in 
the lower story and in the foundations, and especial 
attention ought to be paid to the quality of the lime 
and mortar used in construction. He did not agree 
with Mr. Milne as to the advisability of adopting loose 
foundations, as the impetus given to the structure by 
a heavy shock would certainly cause the whole to move 
a great deal more than if the pillars were fixed in solid 
foundations, and firmly tied together. Many materials 


had been used as roofing, such as the heavy tiles made, 


in the country and others imported there. When, in 
1880, fully 69 per cent of the buildings in Manila had 
been ruined, an order was issued by the municipal 
authorities to use corrugated iron or zine sheeting for 
that purpose. A diversity of opinion existed as to 
which was the best and most suitable, for not only had 
earthquakes to be guarded against, but intense heat 
and disastrous typhoons. With reference to the latter, 
he had seen, in 1881, sheets of iron flying about in the 
air like paper. He thought, therefore, that a light, 
strong tile roofing was pre- 
ferable to any other. 

With regard to the con- 
tinent of South America, 
Mr. G. Bush remarked that 
in the parts where he had 
resided the houses and all 
large buildings, such as 
warehouses, were erected 
of wood framing, and 
walled in and roofed with 
galvanized iron. One gov- 
ernment block of build- 
ings in Iquique, built of 
stone and cement, had 
withstood very severe 
shocks, especially one in 
1877, when it resisted the 
great wave. Earthquakes 
did not interfere much 
with modern structures, 
but there was great danger 
from fires, which had been 
caused in several instances 
by the upsetting of kero- 
sene lamps. Mr. H. S. 
Ridings, who had been . 
resident engineer of the 
Iquique Railway, in giving 
the result of his experience, 
seemed inclined to agree 
with Mr. Milne on the im- 
portance of free founda- 
tions, but suggested, in- 
stead of shot, the much 
cheaper, simpler, and more 
effective plan of having a 
layer of clean, coarse sand, 

1 in. thick, below the foun- 











The Pecan 
The pecan tree is found in a wild state in the woods 
of the various sections of the South and West. It 
grows to a very large size, and bears yearly many 
bushels of fine flavored nuts. Though little or no at- 
tention has been paid to these valuable trees, cultiva- 
tion greatly improves them, the nut growing much 
larger and improving in flavor. The pecan tree lives 
to a great age, and continues longin bearing. There is 
no good reason why it should not be grown extensively 
in all parts of the United States. It is well adapted to 
almost any kind of soil, doing well even on rocky hills 
and waste land. There is no nut or fruit tree more 
valuable and requiring so little attention. Every 
farmer, in my opinion, should have his nut orchard, 
and cultivate especially the pecan for home use or sale. 
The nuts always find ready sale at fancy prices. In 
planting the trees, the only object is to obtain good 
fresh nuts, and of a good early variety, of large size, 
from which to grow the trees. If it is preferred to set 
out the plants, get healthy trees of a good variety, one 
to two years old. 
——_—“— +++ ——___—_—_——__ 
DESIGN FOR A REFRESHMENT HOUSE, 
We give an illustration of one of the designs of Archi- 


Tree. 











dations of concrete, brick, 
and stone structures. Iron 
buildingsand timber frame 
buildings, if carefully de- 
signed, and with an extra 
amount of diagonal brac- 
ing, seemed well suited for 
earthquake countries; but 
in the tropics they needed 
special provisions for ven- 
tilation. One of the largest 
buildings in Iquique had 
a heavy framework of 
timber, well braced, the interspaces being filled 
in with brickwork; this had resisted heavy shocks 
of earthquake. The city of Arequipa, Peru, was 
particularly liable to earthquakes, owing to its great 
proximity to the great volcano, the Misti, 19,000 
ft. in height above sea level, the city being 7,000 ft. 
above sea level. The general construction of the 
houses was peculiar. A light-colored volcanic stone 
was largely used; this, when quarried, was easily 
shaped, and it hardened gradually. The roofs were 
for the most part strong arches, a very good mortar 
being used. In the earthquake of 1868, it was not so 
much those arches which failed as the walls, and the 
spandrels between the arches in front and rear. In 
some parts of the city, arches extending in one direc- 
tion stood, while those at right angles to these were 
thrown down. Since 1868,a good many corrugated 
iron roofs had been introduced ; but they were not 
suitable to the climate, and were not durable. 
—_————————«o+-o> oe __— 
GELATIN, starch, and Irish moss soaked in warm 
water are among the substances generally used in 
making ice cream bricks. Ice mixed with the former 
requires a greater degree of heat to cause it to melt, 
and hence bricks of ice cream thus made stay hard 
longer on exposure than will ordinary ice cream. _ 








DESIGN FOR A REFRESHMENT HOUSE.—J. T. J CUYPERS, ARCHITECT. 


tect Jos. Th. J. Cuypers, which was shown at the 
Universal Exposition at D’Anvers, Belgium, 1885. Our 
engraving is from DL’) Hmulation. 
+ 0 4 
Earthquake Buildings. 

Professor C. Clericetti, of Milan, and Mr. W. H. 
Thelwall referred to the earthquake that occurred in 
the island of Ischia in 1888, which was of a most de- 
structive character, and caused an enormous amount 
of damage in the island, two thousand persons having 
lost their lives, and many more being injured. A com- 
mission was then appointed by the Italian Govern- 
ment to obtain information about the earthquake, and 
to frame rules for the rebuilding of the structures. It 
was ascertained that, speaking generally, buildings 
founded on hard, solid lava had withstood the shock 
successfully, while those founded upon looser or lighter 
materials, such as tufa or clay, had suffered very much ; 
and therefore, in regard to the re-erection of buildings, 
it was pointed out that the first thing to do was to 
select eligible sites, and to build, wherever possible, 
upon laya, and where that was not possible, to dig 
down to comparatively solid ground, and then fill ina 
heavy platform of masonry or concrete, 3 ft. or 4 ft. 
thick, extending over the whole area of the building, 
and projecting 3 ft, or 4 ft. beyond. The building of 
















any kind of vaulting above ground was forbidden. 
Light arches were only to be allowed over windows 
and openings of that kind. The heavy flat roofs for- 
merly used to a large extent were condemned. The 
commission recommended that buildings should be 
chiefly constructed with an iron or wooden framework, 
carefully put together, joined by diagonal ties, hori- 
zontally and vertically, with spaces between the frame- 
work filled in with masonry of a light character. The 
joists and the roof trusses were to be firmly connected 
together. In plan, buildings should be square, and 
where the direction of the last shock could be traced, 
one diagonal should be placed in this direction. Not 
more than two stories above ground were to be allow- 
ed, and there might be one under ground, but it must 
be of very moderate height. In no ease was the height 
from the lowest point of the ground to the top of the 
walls to exceed 31 ft. Open- 
ings for doors and windows 
were to be vertically over 
each other, the jambs 
being not less than 5 ft. 
from the corner of the 
building. No openings for 
flues were allowed in the 
thickness of the walls, and 
no projections from the 
face of a building, except 
light balconies of wood or 
iron. In solidly built strue- 
tures, and particularly if 
there was only one story 
above ground, the roofs 
might be covered with 
tiles; but these must be 
light, and fastened with 
nails or hooks, so as not 
to be displaced even by 
violent shocks. In other 
eases, zine or corrugated 
iron was to be used, proper 
means being taken to keep 
out the heat. In certain 
buildings flat roofs would 
be allowed, but their con- 
struction must be of the 
lightest possible character. 

— > oe _—_. 
The Friendship of Birds, 

June 11, 1884, I saw what 
I took to be a robin’s nest 
in a maple tree on a publie 
avenue. Upon ascending 
was surprised to seea robin 
and an English sparrow 
fly from the nest, which 
was like an ordinary ro- 
bin’s nest, except ‘being 
thickly lined with fea- 
thers, which were well 
embedded in the cement 
of the outer nest. It con- 
tained three eggs of the 
robin and six of the spar- 
row, all evenly and highly 
incubated. The eggs were 
not intermingled, each 
kind being on a side ina 
slight depression, but not 
separated from one an- 
other. The feathers which 
lined the nest, except the 
small ones at the bottom, 
were stuck quill ends in 
the cement, and the tops 
or feather ends curved in- 
ward, so as to nearly con- 
ceal the eggs. The robin and sparrow had been set- 
ting side by side on their respective eggs. It may be 
mentioned that these birds are usually enemies.— 
The Oologist. 





——s 
Re 


Tihs 











PATENTS. 
Messrs. Munn & Co.,, in connection with the publication of the 


Scientific American, continue to examine improyements, and to 
act as Solicitors of Patents for Inventors. 





In this line of business they have had forty years’ experience, and have 
now unequaled facilities for the preparation of Patent Drawings, Specifi- 
cations, and the prosecution of Applications for Patents in the United 


States, Canada, and Foreign Countries, Messrs. Munn & Co, 
also attend to the preparation of Caveats, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringement of Patents, All 
business intrusted to them is done with special care and promptness, on 
very reasonable terms. 

A pamphlet sent free of charge, on application, containing full inform- 
ation about Patents and how to procure them; directions concerning 
Labels, Copyrights, Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases, Hints on the Sale of Patents, etc. 

We also send, free of charge, a synopsis of Foreign Patent Laws, show- 
ing the cost and method of securing patents in all the principal countries 


of the world. 
MUNN & CO., Solicitors of Patents, 


861 Broadway, New York. 
BRANCH OFFICE,—622 F Street, Washington, D. 0, 
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PORTABLE IRON BUILDINGS, 
BY AUGUST W. SCHULENBURG, ST. LOUIS, MO. 

The main constructional parts are gas-pipe and cor- 
rugated iron. 

A represents the standards or posts of gas-pipe, with 
tlireaded ends to be screwed into base-blocks, D, bolt- 
ed to wooden stringers for foundation, and to girders 
supporting roof above. 

In order to make the building rigid and firm, and tie 
and bind together the exterior line of standards or 
posts, A, and also to provide means for fastening cor- 
rugated iron sheets, C, to inclose the house, a gas-pipe, 
B, is laid horizontally against said standards or posts, 
A, and placed vertically, held in position by hook-eyes 
or brackets, a, screwed into standards, A. 


Le g-1. 















































































































































































































































Fig. 1 shows corrugated iron sheets in elevation, 
marked respectively 1, 2, 3, 4, and the overlap of same 
on horizontal gas pipe. 





A NOVEL CHIMNEY STAGING. 

In a paper read at a recent Chicago meeting of the 
American Society of Mechanical Engineers, Mr. Fred- 
erick G. Coggin, of Lake Linden, Mich., supplied the 
following interesting account of a novel chimney stag- 
ing: 

In the fall of 1885, the Calumet and Hecla Mining 
Company completed a new brick boiler house for their 
stamping and concentrating works at Lake Linden, 
Mich. It was 206 feet long and 70 feet wide, giving 
room for 14 fire-box boilers, whose shells are 90 inches 
in diameter, with a total length of 34 feet. The chim- 
ney designed for this boiler house was to be of wrought 
iron, 13 feet 7 inches in diameter and 165 feet high 
above the brick base upon which it stood, and the top 
of the latter was 20 feet above the ground, making a 
total height of 185 feet above the surface. The courses 
were 5 feet high, with four sheets in each course, the 
ends and edges butted together, the joints being coy- 


ee 
A Qi 
Ue 
— \} l4 


ered with straps riveted to the sheets on the outside. 
The first ten courses were °¢ in. thick, the second } in., 
the third \4 in., the top three courses ;%; in. thick. 
The late arrival of the material for the chimney, with 
other circumstances, brought the commencement of its 
erection rather late in the season, so that it became a 
serious question as to whether it could be completed in 
time to allow the brick lining to be putin before the 
freezing weather set in. In fact, it became evident 
that with the ordinary method of staging it could not 
be done. Such astaging would have required ten up- 
rights of 8 x 8 in. timber, with the bracing necessary 
to hold them in position, and girting, and provision for 
a platform every 5 ft.—+. e., for every course—sufficient- 


ly strong and wide to allow the workmen to stand out- 
side for holding rivets and bolting together, all requir- 
ing not less than 26,000 ft. of lumber. 

Such a staging would have to be put up in sections, 
during the operations for which the iron work would 
have to be suspended, and the time put upon the stag- 
ing and platforms would be nearly as much as that for 
putting the plates in position and riveting, and the ex- 
pense fullas much. But, regardless of the question of 
extra cost, the delay which such a staging would ocea- 
sion made it imperative to devise some more rapid 
method for raising the chimney, and the result was 
the plan illustrated in the cut. This consisted of 
a frame about 9 ft. square, with four 8 x 8in. up- 
rights, 16 ft. long, suitably braced and bolted together, 
with a platform at the bottom, one about 4 ft. from 
the bottom, which earried the workmen while rivet- 
ing, and one still higher for carrying the forge, etce., 
the platforms being indicated by the letter P. Upon 
the top of this frame were four arms, B, jointed at 
the center, through which it was bolted to a cross 
girt, but so as to allow it to swing freely. To the 
ends of these arms were suspended the cages, D, by 
blocks and falls, as shown. These cagesextended a lit- 
tle more than one-quarter round the chimney, and 
consisted of a segmental platform about 3 ft. wide, 
with a railing of gas pipe and covered with canvas to 
protect the workmen from the wind and prevent the 
possibility of their falling. The whole thing required 
less than 1,000 ft. of lumber. 

The frame having been bolted together within the 
chimney base, the process of erection might be begun. 
The cast iron ring upon which the chimney was to 
rest having been put in place upon the top of the 
base, a loose platform was laid over the opening, and 
the first two courses were raised into place witha “ gin- 
pole” and bolted together. Two snatch blocks were 
then hooked on to the upper sheet near the two oppo- 
site corner posts of the frame, at the bottom end of 
which were eye bolts, into which were hooked the 
hoisting ropes, which passed up through the blocks 
and down to the bottom through another pair of 
blocks on to the drum of a small steam hoisting ma- 
chine. 

The temporary platform was then removed, and the 
frame was raised high enough so that the two sticks 
of timber, A, could be placed on the top of the base 
under the uprights. The cross bars, B, were then put 
in place, and the cages, D, suspended, and the two 
courses were riveted together. The gin-pole was now 
laid aside, and the third course was putin place by 
the method to be used from that point to the top, 
the ease and facility of which are worth noting. In 
the arms, B, just back of the eye bolts to which the 
cages were suspended, were other eye bolts, E, into 


which was hung a snatch block, over which was passed }. 


a rope leading from the hoisting machine, and hooked 
into the sheet upon the ground. As the sheet was 
raised, the cage was swung out to allow it to pass up 
behind it, the sheet swinging naturally and easily in- 
to place, where it was secured with bolts. When the 
whole course was thus secured, the snatch blocks were 
hooked on to the top of the sheet as before, and the 
frame raised as before, so that the loose cross beams, 
A, could be laid in the stirrups, 8, which had previ- 
ously been bolted in place at the horizontal seam; and 
from this point up the frame, except when it was be- 
ing raised, was resting upon the two cross beams, A, 
hanging in the four stirrups, of which there were two 
sets, so that while the frame was hanging in one the 
other could be transferred to the seam above. There 
was, therefore, no delay, for as each course was rivet- 
ed up and another bolted in place ready for riveting, but 
a few moments were required to hook on the snatch 
blocks, raise the frame, transfer the cross beams, A, to 
the nextset of stirrups, and drop the frame on to them. 
The sheet being riveted one-quarter round on the op- 
posite side, the cross bars, B, were swung so that the 
cages covered the other two quarters, and the riveting 
was completed. 

In this way this traveling stage, carrying eleven men, 
went to the top with no trouble whatever, the opera- 
tions following each other in rapid succession, and 
within twenty-seven working days from the driving of 
the first rivet at the bottom the last rivet was driven 
at the top, including the hanging of three sets of guys 
and painting the chimney inside and out. A cast iron 
capping having been put in place, a permanent iron 
ladder was hung from top to bottom. The cages were 
then lowered-to the ground and the frame taken apart 
and dropped, two pieces of timber being laid across 
the top, from an eye bolt in which were hung blocks 
and falls for the purpose of raising a platform which 
earried the masons and material for putting in an 8 in. 
lining, which was done in about twenty days. The 
blocks were then lowered and the cross timbers drop- 
ped, and acompleted chimney stood as a testimonial of 
the quickest time on record for such a job. The total 
weight of the chimney, including the base, ring, and 
cap, is 100,105 pounds. The cost for the labor, inelud- 
ing punching and rolling the sheets and straps, and all 
labor incidental to the erection, did not exceed two 
and one-tenth cents per pound.—Amer, Arch. 





ORNAMENTAL CLAPBOARDS, 

A new wrinkle, by Frederick Mankey, of Williams- 
port, Pa., is to obviate the use of shingles or small 
boards, which are now frequently employed upon the 
sides of cottages, to give variety to the exterior. As 
commonly applied, each shingle or small board is put 
in place separately, and this involves considerable 
labor. Such a siding is also apt to be not weather- 
proof, by reason of its numerous joints. 

Mr. Mankey says: I take a block or bolt of wood 
of a thickness equal to the desired breadth of the 
clapboard to be made, and upon opposite sides of said 
bolt I produce a new configuration, such as elevations, 
A, extending transversely to the grain. The appearance 
of a bolt or block so cut on its opposite parallel sur- 
faces is shown in Fig. 1. I then divide said bolt longi- 





tudinally in the direction of the plane indicated by 
the dotted line, B C (Fig. 1), into thin slabs, one of 
which is shown in Fig. 2. I then divide each slab by 
cutting the same in the direction of an inclined plane, 
such as is indicated by the dotted line, C’ D, in Fig. 2. 





In this way I produce from each slab two boards— 
such as are shown respectively at E and F (Fig. 3)— 
each being beveled or tapered toward one edge. These 
boards are to be placed one over the other in the man- 
ner of ordinary clapboards, as shown in Fig. 3, and are 
so secured upon the building. 





It will be observed that by dividing the material 
first on the dotted lines, B C, and then on the dotted 
lines, C'D, I produce a board of which the thicker 
edge, G, has its surface plane at about right angles to 
that of the upper or flat surface, H, of the board. 

Fig. 4 shows my mode of effecting the division so 





that the edge, G, will be beveled or stand at an angle 
greater than a right angle to the surface, H. Instead 
of dividing the bolt (shown in Fig. 1) on a vertical 
plane following the line, BO, I here divide it on an 
inclined plane foll wing the line, I J (Fig. 4). After 
the slabs thus produced are separated, I divide each 
one, as before, on an inclined plane, represented by 
the line. K L. 

It willb observed that clapboards produced by my 
foregoing process are not split or riven like shingles, 
and that the aid process allows of the utilization of 
all the material in th block or bolt. None is wasted 
by any planing operation, such as is ordinarily neces- 
sary to make smooth boards of tapering form. The 
cheapness and simplicity of this process will also be 
obvious, inasmuch as, after the bolt is cross-cut on its 
surfaces (which I accomplish very readily by means of 
rotary cutters), it is divid @ into clapboards, ready to 
be at once applied, by merely the two saw-cuts, 

—_——————_ +0 eo ___— 
To Remove Exudations from Brick Walls, 

The simplest and least expensive method for remoy- 
ing saltpeter exudation from brickwork, when the ef- 
florescence is in position where the sun and wind do 
not have free access, is to wash it off with diluted hy- 
drochiorie or common muriatiec acid of commerce. 
About half a pound of the acid is used with an ordi- 
nary pailful of water, the application being made with 
a sponge. / ; 
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PROPOSED FIRE ENGINE ELEVATORS FOR USE IN 
THE NEW YORK ENGINE HOUSES. 

For some years the necessity of increasing the number 
of engines that could be called upon for the extinetion 
of fires has been realized forcibly by the Fire Depart- 
ment of this city. Their power of doing this has been 
restricted by unfavorable conditions. The districts 
where increased force is most needed are crowded with 
houses, and property is held at a very high valuation. 
For each engine company a building 25 feet in front 
and of full depth is required. The department has 
not felt able to purchase new lots enough to carry out 
their desires. : 

Some years ago Mr. Henry D. Purroy, now president 
of the board, conceived the idea that by utilizing the 
cellars of engine houses the capacity of each might be 
doubled. At present the cellars represent little more 
than waste space. They contain a small heating ap- 
paratus, and the great part of their area, equal to that 
of the working floor, is useless. He proposed to intro- 
duce elevators that should be sufficiently powerful to 
raise and lower an engine or tender, or other appara- 
tus, from floor to floor. If this idea were successfully 
carried out, there would be ample room for asecond re- 
lay of men and horses on the upper floors, the extra ap- 
paratus would be stored in the cellar, and the working 
floor would be as unobstructed as it now is. 

In the illustration we present Commissioner Purroy’s 
idea in some detail. Sections of the cellarand working 
floor are made movable, and are connected by heavy 
stanchions, so as to preserve an invariable distance 
from each other. When the lower 














with it to. the upper level. Such elevator may be 
worked by ashort cylinder directly under it or by an 
indirect acting cylinder, such as is in use on most ele- 
vators. 

For cities of a more regular shape than New York, 
this plan can be worked to even greater advantage. 
Three or four houses can be made to cover a large 
area if worked upon this plan. While it seems a 
peculiar merit of the method that it can be applied 
to old houses, the department, not wishing to risk a 
failure, have preferred to wait until a new house 
was to be built to test its merits. This is now soon to 
be done, and it promises to offer a satisfactory solu- 
tion of a very troublesome problem. 

The double platform elevator presents the advantage 
that the floor is always complete save as the lower 
engine is coming up. On the other hand, the single 
platform arrangement does away with the obstructing 
stanchions and guide posts. Each system, in other 
words, has its own advantages. 


ee 


PHOTOGRAPHIC NOTES, 

Improving Gelatine Emulsions.—Before the first an- 
nual Convention of Photographers of Great Britain, 
recently held at Derby, Mr. A. L. Henderson, well 
known for his exhaustive experiments in gelatine emul- 
sions, spoke upon the advances which are being made 
in this direction. By means of the centrifugal machine 
he had, with one or two exceptions, remedied every 
spoiled emulsion that had been brought to him, and in 





platform, sinking into a depression 








in the cellar floor, comes to a level 
therewith, the upper platform is 
flush with the working floor. Four 
guide posts run from cellar floor 
to the ceiling of the ground story. 
Upon the lower platform an extra 
engine or tender is placed. After 
the regular engine has been called 
out, the platforms are raised until 
the lower one is even with the 
working floor. By any simple lock 









































































































































ing device which may be automa- 




















































































































tic, the platform is caught and 
secured in this position. Thesecond 
apparatus is then ready to answer a | 
second alarm. Our illustration (Zz 
shows the elevator rising as the lddddddde 
regular engine is leaving for a fire. 
By counterpoising, the weight to 
be raised may be almost nothing. 
An engine represents some 10,000 Ib. 
While this seems a large weight, it 
is aninvariable one, and the eleva- 
tor may be counterpoised within a 
few pounds of its load, and might 
even be overbalanced, so that the 
platform, on a catch being released, 
wouldrise automatically. Forsuch 
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found that this occurred without the free bromide. It 
is very evident that the addition of fresh gelatine to a 
finished emulsion will frequently accelerate and some- 
times slow it. Accelerate if the gelatineis neutral, and 
restrain or slow if it is acid. I have discovered that a 
finished emulsion may be ripened considerably by keep- 
ing it liquid, with the addition of a very small quantity 
of pure nitrate of potassium and bromide of potassium. 
My reason for suggesting potassium salts is that they 
are less deliquescent, and no harm will come over the 
plates prepared without the removal of the salts. The 
quantity must not be so large as to give any appear- 
ance of crystallization when the plates are dry. The 
larger the quantity, the finer is the emulsion in density, 
speed, and clearness of shadows. I generally add to 
every ounce of gelatine five grains of potassium nitrate 
and two of bromide. Here aretwoplates. You willsee 
the effect; not only does the speed increase, but, strange 
to say, the density also. Both these plates have had 
the samme exposure under the sensitometer tablet. I 
calculate the speed has been increased nearly four 
times. I am not quite sure if my explanation is cor- 
rect, but it looks as if the very partial crystallization 
allows more light to penetrate the film and perhaps ab- 
sorb certain rays less actinic. I think this idea will 
open a wide field of research, namely, that crystalline 
matter introduced in emulsion may take the place of 
the various substances recommended to give ortho- 
chromatic or isochromatic effects. 

Here is another curious result occasioned by the mix- 
ture of a very rapid and a slower emulsion. You will 
see that the plate is covered witb 
black spots. At first I thought 
that some impurity had got into 
the emulsion, but on close exami- 
nation it will be seen that where 
there is no exposure, the black spots 
do not exist, showing that the 
black spots are silver compounds. 
The addition of nitrate of potas- 
sium and bromide caused a break- 
ing up and possibly dissolving of 
the more sensitive particles (these 
particles are so fine that they have 
passed through a chamois leather 
filter). This will explain why an 
emulsion is more homogeneous 
and better for being set and re- 
melted. I called attention to the 
fact some years ago that setting 
and remelting several times im- 
proved the quality of emulsion, 
although at the time I was not sure 
of the reason. I see that Mr. Plener 
has given it as his opinion that a 
putrid emulsion that frilled could 
not be cured by the removal of the 
decomposed gelatine. I differ with 
Mr. Plener in this matter. Mr. 
Plener, doubtless, made this state- 
ment, believing that frilling was 







































































lifting power as may be required, 





it was thought that a gas engine 
might be used. 

The length of the stanchions 
should be so adjusted that the 
upper platform would strike the 
ceiling above or striking pieces attached thereto, and 
lock itself there as the lower one came to its place. 
This feature was included in the original idea, and 
appears a very good one. 

With regard to the location of the elevator, it may be 
in the front or rear. If in the front, then its upper 
platform would always carry the regular engine. If in 
- the rear, the upper platform would be unoccupied, and 
would count as floor space. As the lower engine rose, 
it could be run forward by man power or the horses 
could be harnessed as it stood. 

By having it of sufficient length, the extra engine 
could be carried up with its pole in place and the har- 
ness hanging from the snap hooks on the lower surface 
of the upper platform. On the other hand, as it takes 
but a moment to place the pole in its socket, the smaller 
elevator may be adopted. 

The widest range for application of power and other 
details is still open. A direct orindirect hydraulic lift 
may be employed, or a windlass worked by some form 
of power would answer. The lower engine need not 
be kept upon the platform, but may be stored in front 
or rear of it, and be run on when the upper one goes 
out. To guide it between the stanchions and guide 
posts, Commissioner Purroy has proposed the use of 
rails on the platform, similar to those used on street 
railways. 

The double platform elevator counterpoised is sub- 
stantially the original idea, and presents, to our mind, 
very great advantages. Plans have been prepared by 
Messrs. N. Le Brun & Son, architects to the depart- 
ment, which involve the use of a single platform eleva- 
tor, worked by hydraulic power. When the first engine 
has gone out, the elevator, whose platform has hitkerto 
formed part of the working floor, is lowered to the 
cellar, receives its engine or other apparatus, and rises 























FIRE ENGINE ELEVATOR, 


those cases he believed the emulsions had been fogged 
by light. 

He regrets that photographers, as a general rule, are 
so reticent and uncommunicative about any improve- 
ments they may discover. If there were fewer so-called 
trade secrets, photography, asan art science, would 
make much more rapid strides. He says: 

Through this new departure, @. e., using a centrifu- 
gal separator, I have gained more knowledge in six 
months than the whole previous year’s experiments. 
By the complete removal of the colloid matter and 
soluble salts, Iam enabled to examine the finely divided 
bromide, and then add other substances that I venture 
to think will still more revolutionize photography. I 
particularly allude to the addition of what may be 
called accelerators (physical or chemical) to emulsion. 
If an emulsion, being perfectly free from soluble mat- 
ter, is boiled for a time, it will darken in color. The 
same emulsion might have been boiled as long in the 
presence of free bromide and nitrates without darken- 
ing. If in the former case I add some nitrate that will 
dissolve oxide of siver, and add some free bromide, I 
decolorize the emulsion, but I will not altogether 
eliminate fog, for this reason: the free silver (7. e., I 
will call it free silver for argument’s sake) has acted 
on the colloid before the addition of the free bromide, 
which has to play the part of reconversion, but, as I 
have previously stated, if both the nitrates and free 
bromide is present from the first, no chemical fog will 
result. 

Some few years ago, Professor Stebbing published 
“that a washed bromide of silver coarsely precipitated, 
when boiled with the addition of free bromide, a break- 
ing up of the granules took place.” I tried this at the 
time without noticing this effect, but on my adding 
some gelatine a rapid breaking was the result, and I 


produced only from decomposed 
gelatine. The most common cause 
of frilling is the subsidence of the 
silver bromide to the glass from slow 
setting. An emulsion that has be- 
come sloppy’ is usually coarser. I 
believe that Mr. Plener is, to a certain extent, correct 
regarding the re-emulsifying of the bromide after being 
passed through the separator. The addition of acids 
to the bromide of silver will remove all the gelatine, 
and, in fact, will permit the bromide to be washed in 
alcohol, and added to vehicles other than gelatine. If 
the gelatine is not perfectly removed, the granules of 
silver bromide will harden under the alcoholic treat- 
ment, and be useless for mixing with collodion; but 
they soften in water again, and are easily miscible in 
gelatine. 

One word more regarding the keeping qualities of 
emulsion containing nitrates and bromide. The anti- 
septic properties of nitrate of potassium are well known 
to picklers of meat. I have some emulsion put away 
to test the keeping qualities. I am in hopes that at 
the next convention I may be able to show this emul- 
sion, and tell you something more of its properties. 

We have taken the foregoing extracts from the Brit- 
ish Journal of Photography. 

st ee 
American Institute Fair, New York, 

The 55th annual fair of the American Institute will 
be opened in the city of New York on the 29th of Sep- 
tember, 1886. The building is now being put in order, 
The fountain in the center of the main building will 
be in operation this year, and will be illuminated by 
Edison electrical lights. There will be an unusual dis- 
play of fine engines and labor-saving machinery of all 
kinds. The horticultural display will commence on 
the 6th of October. 

oo 

REcENT determinations give light a velocity of 
185,420 miles per second (Cornu), or 186,380 miles per 
second (Michelson), 


88 


Scientific American, Architects and Builders Edition. 





Ocroner, 1886. 








Construction in Earthquake Countries. 


injured in the midst of the ruins of those con- 


Professor Milne, of the Imperial College of Engineer-' structed of rubble stones with large, ill-filled mortar 


ing, Japan, recommends that ordinary inexpensive 
dwelling houses should rise from a solid wall, which it- 


joints. 
After noticing the various buildings mentioned by 


self has a foundation deep enough to reach hard) Mr. Milne, Mr. Dyer concluded by stating that in his 


ground. If the ground be soft, and therefore liable to 
considerable motion, the house might rest on layers of 
east iron shot, not larger than buck shot. Wooden 
houses are usually objected to, on account of their 
inflammability and their appearance. If angle and 
sheet iron be used as the building material, internal 
walls of wood and paper will be required. Ina hot 
climate like Manila, three ceilings, with corresponding 
air spaces, are employed. Chimneys may be made of 
iron tubing. The dangers from fire may be reduced by 
using two tubes placed concentrically, with an air 
space between them. Before erecting heavy structures 
of brick and stone, much might be learnt respecting 
the nature of the proposed site by instituting 
aseismic survey. Such buildings ought certainly to 
have deep foundations, and if the basement had a 
lateral freedom, the motion to which the building is 
exposed would probably be reduced. He concluded 
his paper by enumerating the following principles, 
which ought to be followed in the construction of 
buildings : 1st, to provide against horizontally applied 
stresses ; 2d, to allow all parts of the buildings, with 
different vibrational periods, either to have freedom 
among themselves, or else to bind them securely to- 
gether with long steel or iron tie rods, especially at the 
floors and near corners, as corners of buildings often 
suffer in earthquakes ; 3d, to avoid heavy superstruc- 
tures. 

Mr. R. H. Brunton, who was for many years resident 
lighthouse engineer, gave the results of his experience 
when engaged in carrying out his work. The decision 
at which he had arrived in his designs for the Japanese 
lighthouses was to follow the principles enunciated by 
Mr. Mallet and Professor Palmieri, to give the build- 
ings weight and great inertia, coupled with a good 
bond between their various parts. Professor Palmieri 
stated that, although solidity and strength in a build- 
ing did not afford perfect protection, 
still, so long as fracture did not occur, 
overthrow was impossible. Mr.-E. G. 
Holthum, formerly resident engineer in 
the railway department in Japan, did not 
seem to attach much value to the elab- 
orate observations which Mr. Milne had 
earried out, as he remarked that the 
conclusions which had been drawn from 
these observations were founded upon 
ordinary information and common sense 
rather than upon disclosures afforded by 
the experiments or the records of instru 
ments. He remarked that ordinary en- 
gineering structures, such as girder 
bridges, arches of modern span, station 
sheds, and roofs, appeared proof against 
moderate shocks. None of the railway 
work executed in Japan previously to 
1882 had suffered from the effects of 
earthquakes, the greatest damage com- 
ing within his notice, as attributable to 
two rather severe shocks in 1880, being 
the starting of a few facing stones at- 
tached to a timber framed building of the 
kind generally considered in Japan to 
be earthquake proof. 

Mr. Henry Dyer, who, as principal 
of the Imperial College of Engineer- 
ing, Japan, was interested either di- 
rectly or indirectly with almost all the buildings 
mentioned by Mr. Milne, was of opinion that the sup- 
posed necessity for making special designs for build- 
ings in earthquake countries had a very bad effect on 
the development of architecture in those countries, 
and that the main things to be attended to were good 
construction and a few elementary principles, which a 
short study of earthquake phenomena was sufficient to 
impress on any intelligent observer. From observa- 
tion, both in Japan and on the continent of Europe, 
he could say that if more attention had been paid to 
construction and to those elementary principles, little 
or no damage would have been done by ordinary 
earthquakes. 

Against extraordinary shocks, by which the 
earth was rent asunder, it did not seem possible to 
take any precautions. Mallet held similar opinions, 
for in reference to the Neapolitan earthquake of 1857, 
he wrote : *‘ It was evident that had the town generally 
been substantially and well built, or, rather, the ma- 
terials scientifically put together, very few buildings 
would have been actually shaken down, even in those 
localities where the shocks were most violent, and their 
directions the most destructive. Thus the frightful 
loss of life and limb was as much to be attributed to 
the ignorance and imperfection displayed in the 
domestic architecture of the people as to the unhappy 
natural condition of their country as respects earth- 
quakes ;” and he gave many examples of buildings in 
which the masonry was of the best class, and such as 
would be so recognized in England, which stood un- 


opinion, for dwelling houses in Japan, the modifica- 
tions of external design required, as compared with 
those in Britain, arose not so much on account of the 
earthquakes as from the heats of summer, the colds of 
winter, and the typhoons of autumn. Iron roofs were 
good from a merely structural point of view; but in 
summer it would be impossible to live in the houses 
provided with them. Ifanon-conducting material of 
the same strength and durability as iron could be 
found, it might be used. Similarly, iron chimneys 
would be the causes of numerous fires, even when. two 
tubes were placed concentrically with an air space, for 
careless workmanship, bad material, and corrosion 
would soon render them dangerous. If the houses 
were so designed as to be comfortable as regarded tem- 
perature, and the construction made in good brick, or 
equally strong stone and mortar, so that the walls were 
of nearly a uniform strength, if no unnecessary top 
weights were used, and if the various parts did not 
vibrate with different periods, they would. withstand 
all ordinary earthquakes, and other precautions 
would be unnecessary, as these generally produced 
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results more serious than those due to the earth- 


quakes. 
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The Salt Mountain of Palestine. 


BY SELAH MERRILL, LL.D., U. 8, CONSUL, JERUSALEM. 


Palestine possesses a remarkable salt mountain 
situated at the south end of the Dead Sea. The 
length of this ridge is six miles, with an average 
width of three-quarters of a mile, and the height is 
not far from 600 feet. There are places where the 
overlying earthy deposits are many feet in thickness, 
but the mass of the mountain is composed of solid 
rock salt, some of which is as clear as erystal. How 
far this deposit of salt extends below the surface of 
the ground, no one at present knows. At some 
points, this ridge, which is on the shore of the Dead 
Sea, approaches very close to the water, and at others 
it recedes until it is fifty or more yards from it. Just 
here the water of the Dead Sea is much more salt 
than it is at the north end, where the Jordan enters 
the lake. 

This salt is a government monopoly. The same is 
true of the salt that is contained in solution in the 
Dead Sea itself. If Arabs or the natives of the 
country were found getting salt from the shores of 
the Dead Sea or from this salt mountain, they would 
be arrested at once. Most of the salt used in Heb- 
ron, Jerusalem, and elsewhere in this part of Pales- 
tine, comes from these sources, but it is gathered 
under the direction of government officers, and the 
revenue is supposed to go to the government. 


| 
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In this salt mountain, to say nothing of the salt of 
the Dead Sea, there is a mine of wealth ; and if capi- 
talists were allowed to come in and work it, the pros- 
perity of this part of the country would thereby be 
greatly increased. 

I have examined personally this salt mountain, and 
talked with the Pasha of Jerusalem, who is also the 
Governor of Palestine, as to the desirability of com- 
panies being formed which should prepare this salt 
for use and ship it to the markets of the world ; but 
at present the Turkish government is hostile to any 
such project. — 

Specimens of salt from this salt mountain were 
sent by me to the care of the Department of State, 
designed for the exposition at New Orleans in 1885. 

Jerusalem, August 9, 1886. 

—_—_ ™_  —2+ o> o—_____—_——_ 
Prototypes of Hollow Beams in Nature, 

We have many instances in the vegetable king- 
dom of the extreme rigidity and strength of cirecu- 
lar tubes; the stems of the grass tribe generally are 
remarkable for “their lightness and strength. The 
common wheat straw and the river reed are familiar 
examples in our own climate; but in the tropics the 
gigantic stems of the bamboo and other grasses tower 
60 feet above the jungle, and are extensively em- 
ployed as beams for covering buildings, and even, in 
some cases, as the transverse bearers of light suspen- 
sion bridges. The angler’s bamboo rod is the most 
perfect of tubular beams. Tapered off in proportion to 
the strain, its siliceous coat (as in all the grasses) defies 
compression, while it is internally lined with woody 
fiber to resist extension in every direction. Itsstrength, 
lightness, and stiffness are thus equally marvelous, 
and we cannot fail to be struck with the provision 
of diaphragms throughout the whole tribe, to preserve 
the circular form, which addition would certainly 
have much modified the results obtained from thin 

circular and elliptical tubes of wrought 
iron. The bones of animals are oval, the 
depth being always in the direction of 
the transverse strain. But the more spe- 
cial province of the bones appears to 
be their action as pillars or struts, in 
forming immovable fulcra for the reac- 
tion of the muscles; and since any yield- 
ing would involve a great increase of 
motion in the muscle itself, we find bone 
among the most incompressible of 
known substances. The square form of 
stem characterizes a very extensive nat- 
ural family of plants, the labiate tribe, 
of which the beautiful dead nettle of 
the hedgerows is an example, though it 
is difficult to assign any mechanical rea- 
son for this peculiarity, which appears 
rather to be typical of the general de- 
velopment of these plants. But in the 
feather-bearing part of the ordinary 
quill we have a most remarkable exam- 
ple of the strength of the rectangular 
form. Here, again, every dimension is 
tapered down in proportion to the 
strain, with an accuracy defying all ana- 
lysis. The extended and compressed 
portions are composed of a horny sub- 
stance of prodigious strength, though ex- 
tremely light and elastic. The beam is 
not hollow, but, to preserve its form, it— 
is filled with a pithy substance which 
replaces the clumsy gusset pieces 
-and angle irons of the tube with- 
out interfering with its pliability. The square shaft 
is peculiarly available for the attachment of the deep 
vanes which form the feather, and, as the angular 
form would lacerate its active bearer, an exquisite 
transition to’ the circular quill at the base is another 
striking emblem of perfection.—Hdwin Clark, in the 
Architect (London). 
———@6.489o+ oq 
How to Restore Faded Inks. ; 

The process consists in moistening the paper with 
water, and then passing over the lines in writing a 
brush which has been wet in a solution of ammonia. 
The writing will immediately appear quite dark in 
color, and this color, in the case of parchment, it will : 
preserve. Records which were treated in this way in 
the Germanic Museum in Nuremberg, ten years ago, 
are still in the same condition as immediately after the 
application of the process. On paper, however, the 
color gradually fades again, but it may be restored at 
pleasure by the application of the sulphide. The ex- 
planation of the action of this substance is very sim- 
ple ; the iron which enters into the com position of the 
ink is transformed by the reaction into the black sul- 


phide. 
oo 0 or 


It has long been a question of doubt as to how far 
beneath the surface the roll of the ocean could be felt. 
A diver at work on the Oregon at a depth of 120 feet 
found it so heavy that he could not keep his position 
while making fast toa trunk which)was to be hoist- 
ed up. \ «nil 
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Composition for Plastering, Filling, Wall 
Ornaments, etc. 
William Horstmann, of the city of New York, has 
invented a composition to be used for filling the cracks 
in the plastering and woodwork of walls and ceilings, 
and also for hard-finishing walls and making orna- 
mental center pieces and other wall ornaments. 

Take sixty-four parts of whiting, and mix it with 
sixteen parts of water; then add four parts of dextrine, 
which has been first dissolved in water, also ten parts 
of boiled linseed oil, and three parts of brown Japan 
or any other suitable drier. A mass is thus formed 
having the consistency of a thick paste, which keeps 
in a moist state owing to the dextrine used, and which 
is packed up in cans and barrels, ready for use. 

The composition is applied directly after opening 
the cans or barrels, without the admixture of water or 
other liquid, and used for filling the cracks of walls, 
ceilings, and woodwork. It dries slowly on exposure 
to the atmosphere, and forms then a firm and substan- 
tial filling for the cracks. When used as a hard finish, 
it is allowed to dry for from twelve to twenty-four 
hours, according to the thickness of the finish, after 
which time the wall can be coated with paint or calci- 
mine. When used for center pieces or other wall orna- 
ments, they have to be given time for setting and 
drying. 

—————q@10+-e—___—_. 
Relations of Architecture and Insurance, 

Building materials considered in their fire-resisting 
qualities, brings fire clay first. It is cheaply made and 
inexpensively applied. It can 
be made in light forms, and 
can be used in places where 
brick cannot, on account of 
weight. Its air cells make it 
an ideal non-conductor of 
heat. Brick is the second in 
importance. Its cheapness, 
ease, and certainty of use, 
artistic effects in finer forms, 
all make it among the noblest 
of building materials. Terra 
cotta is classed with brick. 
Tron has not held its own. 
We cannot do without it, but 
we cannot trust it when freely 





falling out or in of parts of the burning building, 
which we will call ‘‘ leverage.” 

As to flues: In all our common wooden houses the 
sides are composed of flues, generally open at top and 
bottom. The same is true of nearly all brick houses, 
where, for reasons of cold and dampness, all inner sur- 
faces of the walls have small wood strips set against 
them, to which are nailed the laths for plastering. 
This is, in America, the Universal Insurance Company 
Destroyer, Unlimited. Elevator shaftsand soiled linen 
chutes often supply a large flue or shaft to connect all 
the others. 

In all these houses, the fire is first seen in the roof, 
but it almost always starts almost anywhere else. 

It is not cheaper to build in this way. The first plan 
should be to make the flue as fireproof as possible, 
and stop it up with something that will not burn. At 
the line of the various floors run out a board between 
the studs of the partitions, or between the furring on 






































exposed to a high degree of 
heat. When used as girders, 
the danger is very great, be- 
eause the tensile resistance of 
the metal is so much lessened. 
Even if the defiection is in- 
considerable, it will probably 
be enough to drop floor joists 
resting on them, or, in case of 
columns, to throw the direc- 
tion of weight out of the axis 
of the column, and so break 
or overturn it. 

There would be greater se- 
curity in store fronts if the 
iron girders or lintels were 
covered with fire clay. In all 
cases where iron has weight 
to carry, it should be protect- 
ed from heat. Fire clay cov- 
ering is best. Asbestos, or 
wood, provided there is no air 
space between the wood and 
iron, is better than nothing. 

Stone is the highest of all 
building materials in an art- 
istic sense, but it takes sec- 
ond place to brick as a fire- 
resisting medium. It is of 
great consequence to know 
the action of heat on stone, 
or when cooled by the sud- 
den application of water. 
Quarry owners should furnish 
reports of tests of their stone 
under fire. When stone is used for piers, and its fire 
action is unknown, the pier should have considerable 
excess of size. Where such stone is used for wall-fac- 
ing, the brick wall which ‘‘ backs” it should be strong 
enough to secure perfect stability without the stone. 

Wood, when cut thin and surrounded by an air 
space, is very inflammable, but in large masses burns 
slowly. It has the advantage over iron in that the 
application of heat impairs its area only, without 
destroying its carrying efficiency. Wood may be pro- 
tected and combustion retarded by creosote and other 
devices which are often treated by architects and un- 
derwriters with neglect. 

Asbestos, mineral wool, and plaster of Paris are 
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_ exceptionally good materials to retard the progress of, 


fires. Glass and paper, properly protected, are coming 
into greater use. 

What are the most prominent reasons for the total 
destruction of buildings by fire? They are, facility 
furnished for the rapid and unobstructed spreading of 
flames, which we may call “flues,” and, second, the 









































































































































fixed connection which, when the action of fire causes 
the beams to fall down, holds them to the wall, forcing 
the wall to ‘‘ buckle” and fall out and in. The me- 
chanical power for destruction of a weight thus applied 
is very great. Falling under the application of this 
strain the wall need not necessarily fall inward ; but if 
applied at top or bottom, several reasons may make it 
fall both ways. It should be insisted by underwriters 
that a method of anchoring wood joists to walls*be 
used of such character that falling of the joists shall 
free this anchorage and Jeave the walls standing. 

The lateral tying together of walls, so that it becomes 
difficult for walls to break away from each other, does 
not cost much, and oftenmakes great difference in the 
income of insurance companies. 

The relationship between architecture and fire insur- 
ance will be finally and happily adjusted at the 
moment when frank recognition of your interests by 
us is met by equally frank recognition and criticism of 
our work by you.—Sanitary News. 

$$$ 
Rats on Board Ship. 

The decision in the case of Pandorff & Co. vs. 
Hamilton, Fraser & Co., recently pronounced in the 
English Court of Appeal, has deprived the rat of all 
legal status on board ship, if he ever had any. 

In the case referred to above, a cargo of rice was 
damaged by sea water froma bath pipe which had 
been gnawed through by rats. A jury found that the 
rats had not been brought on board with the cargo, 
and that reasonable care had been taken to prevent 
their coming on board, and 
Mr. Justice Lopes, before 
whom the ease was tried, gave 
judgment for the ship own- 
ers, apparently on the ground 
that the action of the rats in 
gnawing through a leaden 
pipe and letting in the sea 
water upon the cargo was a 
matter beyond all human 
control; in his own words, it 
was ‘‘a case of sea damage 
at sea, and nobody’s fault.” 
But the judges of the Court 
of Appeal were of opinion 
that, ‘‘as arule, rats can be 
kept out of ships which are 
fit to carry cargo ; and, speak- 
ing broadly, a loss which is 
due to leakage caused by rats 
will probably be found to be 
due, not to the perils of the 
i sea, but to the defects of the 

ibe ship or the want of precau- 
H ll My tions of the ship owner ;” 
A that the mischief done to a 
pipe, and the incursion of sea 
water which followed, would 
never have happened but for 
either a defect in the condi- 
tion of the ship or some want 
of providence in the ship 
owner or his servants. They 
therefore reversed the deci- 
sion of the court below, and 
gave judgment for the owners 
of the cargo, with costs. 

The old law laid down by 
Roccus was, that ‘‘if mice eat 
the cargo, and thereby ocea- 
sion no small injury to the 
merchant, the master must 
make good the loss, because 


































































































he is guilty of afault. Yetif 

































































he had eats on board, he shall 

















be excused.” 




















We eannot find that the 











THE CASTELLATED CHAPEL OF AMBOISE.—[See page 69.] 


; the brick walls. Fill up this board two inches deep 


with the mortar left from the masonry and plastering, 
and the difference between this and the common form 
of wood or brick house is that this house, if it catches 
fire, can be saved; the other cannot. If the wood studs 
or furring strips have an inner lining of asbestos paper, 
or an outer lining also for wood houses or partitions, 
the security is just that much greater. The flues in 
the floor should be broken by fire-tile bulkheads. 
The shafts for elevators, lifts, chutes, and other 
similar purposes are more malevolently designed, but 
not more dangerous. Their walls and doors should be 
as nearly non-combustible as possible, and should close 
automatically. The shaft should in all cases continue 
through the attic and out of the roof, having its top 
closed with some substance that will readily break 
if fire be in the shaft; or the top should be tightly 
closed with fire-proof material. 

As to the leverage: Walls of buildings are generally 
forced over by some form of direct leverage. The floor 
joists or beams generally have with the outer wali some 
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eourt entered into the ques- 
tion whether there was not 
want of reasonable care in 
leaving a leaden pipe exposed 
to the attack of thirsty rats, whose habitof gnawing 
through that metal to get at water is as well known 
as most other habits of that interesting creature. The 
court was content to find that the rats had no raison 
detre. Thereare other metals of which pipes can be 
made besides lead ; and if the result of this trial should 
be to cause ship owners to make use of a more trust- 
worthy material, or to incase lead pipes in a material 
which rats will not gnaw, an important step in the 
direction of safety will have been taken.—Nawt. Mag. 
—_—_—_—_——++28+e——__—_—_—- 

MARBLE nay be stained or dyed of various colors by 
applying the solutions mentioned below to the stone, 
made sufficiently hot so that the liquid will just sim- 
mer on the surface. Blue, tincture of litmus; brown, 
tincture of logwood; crimson, a solution of alkanet 
root in oil of turpentine; green, tincture of sap green; 
red, tincture of dragon’s blood or cochineal; yellow, 
tincture of gamboge or turmeric. Success in the ap- 
plication of the colors requires considerable experi- 
ence, 
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Palace of Artaxerxes, 

After five years’ exploration, M. Dieulafoy has suc- 
ceeded in unearthing the remains of the palace of 
Artaxerxes and Darius at Susa, and the French arche- 
ologists are anticipating many valuable additions to 
the Louvre collections from the excavations. The 
work was conducted amid repeated attacks from 
brizgands and fanatics, who allege that M. Dieulafoy 
was violating Moslem sepulchers. The palace of 
Artaxerxes appears to have been constructed on the 
site of the palace of Darius, and it is said to have some 
affinity with Greek work. 

0 me 
OLD ENGLISH FURNITURE, 

The dissolution of partnership between Messrs. 
Wright and Mansfield has occasioned the sale of the 
whole of the stock of furniture collected by them. 
The first portion was sold on the 3(th of June, and the 
remaining part on the 7th July. The best examples 
of Sheraton and Chippendale form part of their latter 
sale, and also a whole room from a house at Littlebury, 
built by Charles II. for Nell Gwynne, 
from the design of Inigo Jones. We hope 
to give some details of this room in a 
future number. The large Chippendale 
mirror we illustrate was an average ex- 
ample of a good many which were on 
view; it was heavily gilt, and in good 
preservation. The oak chair under is 
a copy from an old example, and the rib- 
bon-back armehair is one of a good old 
set. A marqueterie piano, designed by 
Messrs. Wright & Mansfield, and the in- 
terior made by Erard, fetched 220 guin- 
eas.— Building News. 

—_——_—oo- one 
The Inventor of HMydraulic Cement. 

In his first essays M. Vicat made use 
of synthesis. Every one who had re- 
marked how much the erystalJline or 
molecular condition modified the physi- 
cal properties of certain bodies could not 
give more than a limited confidence to 
the advantages likely to be gained by 
architecture from the chemical analysis 
of limes. The experiments of M. Vicat 
were directed straight to the object in 
view. The natural limes of Senonches 
were the type of pexfection. M. Vicat 
composed an artificial lime, superior to 
that of the Senonches. He obtained 
this great result by calcinating in proper 
proportions chalk or pure lime mixed 
with clay. By this experiment light suc- 
ceeded to obscurity, certainty to doubt. 
The art of building had received the ac- 
cession of an admirable discovery. We 
do not suppose that the merit can be 
contested. It may be proved incontesta- 
bly that M Vicat was not less really the 
discoverer in the subject of hydraulic 
limes than Newton was when he published 
the “ Theory of the Composition of White 
Light,” or than Franklin was when he 
proposed lightning conductors to the 
civilized world. The great Smeaton 
vainly tried to render rich lime hydrau- 
lic by the addition of clay, without pre- 
paration. Smeaton, mistaking, after re- 
peated trials, the necessity of roasting 
the clay, showed, moreover, more clear- 
ly than all reasoning could do, the im- 
mense distance which separates simple 
appearances from realized and complete 
discoveries. M. Vicat occupied himself 
with equal success in investigating the 
properties of cements. Architects distinguish cements 
from mortars by their natural appearances. The sand 
contained in mortar exists there in the form of gravel 
more or less coarse, and more or Jess apparent. The 
composition of cement appears homogeneous, although 
it contains lime, silex, and alumina. 

No substance has gained more celebrity among build- 
ers than that known at the present day as Roman 
cement. This cement, called originally aquatic cement, 
was made in the year 1796 by Messrs. Parker and 
Wyatt. It was the result of subjecting to heat certain 
nodules of limestone of an ovoid form found in great 
abundance at some distance from London. Roman 
cement, mixed rather thick, solidifies in afew minutes 
eitherin air or water. There are certain works, the 
Thames Tunnel for instance, which could not have 
heen executed without Roman cement. Under other 
circumstances this rapid solidification is a real obsta- 
cle, and in such cases it is necessary to substitute hy- 
draulic lime, of which the price is much less. Parkerand 
Wyatt manufactured their cement, and found a sale 
for it throughout Europe; builders used it, but no one 
took notice of the real cause of its singular properties. 
The discovery of this cause belonged incontestably to 
M. Vicat. We find, in fact, that after having indi- 
cated the proportion of clay which renders lime hy- 
draulic, the skillful experimenter published, in 1817, the 














categorical observation: ‘‘ When we increase the pro- 
portion (of clay) to 33 or 40 percent, we obtain a lime 
which does not slake ; but it pulverizes readily, and pro- 
duces, when wetted and mixed up, a composition which 
quickly sets under water.” The proportion of clay in- 
dicated is precisely that of the substance manufactured 
by Parker and Wyatt. M. Vicat made, then, from 1817, 
every kind, not only of hydraulic lime, but also of 
Roman cement. To render rich lime hydraulic,it is suffi- 
cient to wet it in proper proportions with pozzolana or 
tarras. What more simple or convenient mode could be 
imagined? But in many localities the expense of con- 
veyance renders it impossible to use either pozzolana 
or tarras. Many attempts have been made to prepare 
substances which possess the same properties. Chaptal 
thought he had resolved the problem by very much 
calcinating certain schists or ocherous clay. 

But even supposing the properties of tarras and poz 
zolana to be reproduced in this manner, the difficulty 
was only shifted. 
Chaptal are not common in France; and there is, 
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moreover, in the operation recommended, even if 
ocherous clay be employed, one circumstance which 
opposes an irremediable difficulty. It is the very high 
temperature requisite. M. Vicat resolved the ques- 
tion into its elements. This solution is as follows: Ar- 
tificial pozzolana, superior or at least equal to the best 
Italian pozzolona, may be obtained by a simple man- 
ner of using clay of the purest kind. This method 
consists in slightly calcinating the clay, in merely 
driving off the water of combination, and always keep- 
ing the temperature between 600° and 700° Centigrade 
(1,112° to 1,282° Fahr.). The mind rests with satisfac- 
tion on the solutions of problems of practical art 
when they possess this admirable simplicity. On the 
other hand, one is astonished to see an operation 
so easy that the workmen call it a tows de main 
enrich a kingdom, or rather the whole world, with a 
substance eminently useful, and which appeared as if 
it must inevitably remain the privileged property of a 
corner of the earth once the seat of volcanic eruptions. 
—F. Arago. 
a 

To cleanse and whiten harness lines made of Rus- 
sia leather, sponge the leather with dilute  so- 
lution of oxalic acid, and then dress well with 
oil. The acid must be used sparingly, as it never 
beneiits the texture of leather. 









Revelations of the Earthquake, 

The corps of United States Engineers who have been 
examining the shattered houses have found that nine- 
tenths of the brick buildings have been built of faulty 
material, and in an utterly unsafe manner. The 
mortar used was made of yellow clay and lime, and 
was consequently unfit to hold the bricks together. 
Again, it is found that the brick walls were loosely 
built, the space between the outer and inner bricks 
being filled with bats loosely thrown in so as to meet 
the requirements of the law prescribing the thickness 
The Craft School, a handsome public build- 
ing, constructed only two years ago at a cost of about 
$20,000, is utterly wrecked, and, the engineers say, 
solely in consequence of the material used in its con- 
struction. The subject has been brought to the atten- 
tion of the City Council, and a law will be passed pro- 
hibiting the construction of such buildings in the 
future, but in the mean time several of the builders are 


The schists experimented on by| using the same old material. 


A very grave phase of the situation is the scarcity in 

the city of skilled mechanics. This would 
—==; bea golden opportunity for bricklayers, 
: plasterers, tinners, and carpenters of the 
North and West. There are over 3,000 
houses in the city which will have to be 
almost entirely rebuilt. The winter will 
be here in six weeks or two months, at 
the furthest, and the work of repairing 
has as yet made but little progress, al- 
though very nearly all the able-bodied 
men in the city are at work. Bricklayers 
are getting from $5 to $6 a day. In 
some cases, where repairs are imperative- 
ly needed, plasterers are receiving $8 a 
day. These prices, «i course, cannot be 
kept up, but there is abundant room here 
for 500 skilled mechanics, who for six 
months at least could make double and 
treble the wages that they are now receiy- 
ing. 

The repairs on the historic St. Michael’s 
Church have developed a strange fact in 
connection with the earthquake. The 
steeple has sunk about 8 or 10 inches, 
and in a dead level, as is proved by the 
fact that the pendulum clock in the tower 
has been started and is still running. 
The rest of the church evidently stands 
where it was, but the steeple, which is 
built on its own foundation, has sunk 
about 8 or 10 inches. Those who haye 
visited St. Michael’s will remember that 
on entering the vestibule they had to as- 
cend a step of about four inches. Now 
the floor of the vestibule is about six 
inches below the sidewalk. Another cu- 
rious fact is that the entire southern por- 
tion of the city seems to have sunk. 
Before the earthquake, Meeting Street, 
from Broad Street to the Battery, was a 
dead level stretch. Now, one standing at 
the corner of Broad and looking down 
Meeting Street stands apparently at the 
top of a hill, showing that the southern 
portion of the city has sunk. 

oo oe 
Strength of Beams, 


In a simple rectangular beam the 
2 








strength varies as , or, in other 


1 * 
words, the strength of one beam com- 
pared with another is, first,. directly as 
the section of fracture; secondly, di- 
rectly as the depth; and, thirdly, in- 
versely as the length. And it possesses 
these properties independent of the nature of its re- 
sistance, so that, by direct experiment with any given 
beam, we can determine the strength of any other 
beam of the same material. Experiments have been 
made on beams of every kind of material ; and to sim- 
plify the calculation of other beams from these, the 
results have been reduced to those which would be 
obtained from beams 1 inch square and 1 ineh long. 
Thus a beam of cast iron of these dimensions breaks 
with 11 tons on it (Hodgkinson); of wrought iron, 13 
or 12°264 tons (Barlow); of red pine, 2°4. Knowing, 
then, the breaking weight of this 1 inch beam, to find 
the strength of any other similar beam, we have simply 
(1) Multiply this breaking weight by the sectional area 
of the new beam; (2) by the depth of the new beam; 
(3) divide this product by the length, using inches for 
each dimension. Taking, for example, a beam 8 feet 
long, 12 inches deep, 1 inch broad, we have for wrought 


iron : 
Constant. Area of Section. Depth. 
13 X 12 inches X 12 inches 


Length, 96 inches. 
It is frequently more convenient to divide by the 
length in feet instead of inches, in which case these 
constants must be divided by 12, and in this form they 
are usually tabulated in works on the subject.—Zdwin 
Clark. : 


= 19'5 tons. 
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DAMP HOUSES, 

There are few more perplexing problems with which 
an architect or builder has to deal than that of effect- 
ing a cure for damp walls. In construction an almost 
equal difficulty is often found in building a dry struc- 
ture, especially in the case of houses built on clayey 
soils and in isolated positions. A damp wall oradamp 
room is so unpleasant, destructive to its contents, and 
very unhealthy, that perfect dryness should always be 
one of the first considerations of the architect. The 
subject may be considered from the two points of how 
to erect a dry building and how to cure a damp one 
already erected. 

It is with walls built underground, to inclose a cellar 
or underground apartment, that the trouble is most 
persistent. The walls having the earth resting upon 
them on the outside will be sure to be more or less 
damp unless proper precautions are taken in construc- 
tion. There are two principal methods which may be 
adopted for walls so situated. The first is to cover the 
whole of the outside of the wall below ground with a 
bituminous asphalt, to protect it from contact with the 
earth; and, where necessary, as in the case of clayey or 
other soils retaining moisture largely, to insert open 
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drain pipes in the ground, close to the wall, to drain, 
as far as possible, the ground immediately around the 
site. 

The second method is the safer one, and consists in 
forming a dry areaaround the whole of the building, 
as shown in the engraving, A wall half or one brick 
thick, as may be necessary, is built about two or three 
inches distant from the main wall, and the cavity is 
covered in immediately above the ground line with 
moulded bricks, forming a neat and ornamental finish. 
Where it is required to save the expense of moulded 
bricks, ordinary rough bricks may be laid in cement 
at an angle over the cavity, and be lightly covered 
over with earth, so that they may not be seen. 

The bottom of the cavity is formed of Portland ce- 
ment, asphalt, or some other suitable substance, and 
is laid with a proper fall, and connected with the 
drains, or, at least, is provided with proper discharge 
holes, for the escape of any water which may find its 
way in through the outer wall. A damp-proof course 
of a material impervious to moisture should always 
be built in the wall, on a courseimmediately above the 
ground line,to prevent the damp rising. Where the 
nature of the soil demands it, the open drain pipes be- 
fore referred to may be employed in addition for 
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to grade the earth immediately around the building in 
sucha manner as to throw the water away from the 
walls. 

It will be understood that the dampness of walls is 
usually owing directly to the absorbent qualities of 
the materials of which they are composed, and hence 
houses built of inferior bricks, which are always absorb- 
ent to a considerable extent, cannot be expected to be 
dry, and especially if they are in isolated positions, 
where the walls are exposed to the full blast of the 
weather. Even where good materials are employed, 
the same effects may be noticed in exposed buildings. 

The best construction for a brick building in such 
positions is the employment of the hollow walls, as 
shown in the sketch, which are carried up throughout 
the whole of the structure. Their efficiency depends, 
as in the case of the area walls, upon forming a cavity. 
Two walls, or casings, are erected side by side at a dis- 
tance of about three inches apart. They are connect- 
ed together with iron, brick, or other ties, inserted at 
intervals of about 30 inches, and the bottom of the 
space between the two casings is constructed as in the 
case of the area wall, to form a gutter which is con- 
nected with the drains. A damp-proof course is pro- 
vided, and may with advantage be made on the level 











of the cavity gutter, soas to answer for the two pur- 
poses. The few courses of bricks between the damp 
course and the footings are built solid, the bricks be- 
ing cut to form the necessary width. Various ties for 
connecting the casings arein the market, two of which 
are represented in the sketch. That formed of brick 
is moulded so as to rise a course front to back to pre- 
vent the water from creeping along it, and the iron tie 
is provided with a middle indentation for the same 
purpose. 

Properly constructed, these cavity walls are quite 
effectual in rendering a building dry. They should 
always be employed for buildings standing by them- 
selves. Strips of lead, tin, zinc, or other metal must 
be placed over all door and window openings, being 
bent so as to throw any water falling upon them into 
the gutter below. Cavity walls cost very little more 
than solid ones. The quantity of bricks used in the 
construction is almost the same, the only extra mate- 
rials being the ties and the guttering. Besides keeping 
the building dry, hollow walls have the advantage of 
rendering the interior of the house less affected by 
changes in the temperature, rendering it cooler in the 
summer and warmer in the winter ; a considerable ad- 
vantage in a variable climate like this. The hollow 
space, moreover, lends itself very readily for ‘the pur- 
poses of ventilation. 

Dampness will sometimes be found to arise from the 
soil below the floor, and in building upon such soils 
the whole site should be covered in, beneath the low- 
est floor, with dry earth, or, better still, with a thin 
layer of concrete, which will prevent the damp rising 
from that source. 

Referring now to the cure of damp buildings, it will 
nearly always be found to be at the best a troublesome 
matter. Sometimes the building will have been erect- 
ed without a damp course, and the insertion of one, by 
underpinning all around the building, will, in such 
cases, generally effect a cure; or it may penetrate 
through the walls, either in the case of a cellar wall, 
from the earth resting against it,or from the rain beat- 
ing through in the stories above. In the first ease, it 
may be removed by digging away the soil around the 
building and erecting a dry area wall, such as that be- 
fore referred to, but as this is always quite an expen- 
sive way, a simpler method may be tried. See that the 
earth around the building is properly graded, construct 
small air shafts at frequent intervals, inserting air 
bricks above the ground line, so as to place the space 
beneath the floor into direct communieation with the 
outer air. This may be sufficient of itself, but if the 
wall is plastered and still shows signs of dampness, pro- 
ceed as follows : 

Hack off all the plaster from floor to ceiling. Place 
a stove in the middle of the room, and keep up a large 
fire, night and day, until the walls feel quite dry to the 
hand. Then render the wallsin plaster composed of 
nearly neat Portland cement. 

The writer has cured some obstinate cases in this 
manner. Re-rendering the plaster is expensive, and 
various paints and washes are in the market for ap- 
plication to the face of the plaster to keep out the 
damp. Some of them are effective, but the success of 
all depends upon the very simple precaution of stripping 
the whole of the paper from the wailsand getting them 
dry before applying the wash or paint. In some cases 
the dampness will be found to rise some two feet only 
from the ground, anda cure has been attempted by 
painting the wall or applying lead foil beneath the pa- 
per to that height ; but the method is useless, for the 
damp will only rise and show itself above the line of 
foil or paint. 

In outside walls, dampness will sometimes show itself 
in small patches here and there. and sometimesin quite 











large patches. The small patches probably arise from 
a few bricks of inferior quality, which have inadvert- 


draining the surrounding site. Care should always be | ently been built in the wall, and a cure can generally 
_ taken, whether these drain pipes are employed or not, 'be brought about by covering the space on the inside 


of the wall beneath the paper with lead foil, using it 
to cover a space about six inches beyond the actual 
space of dampness. Where large spaces on the wall 
show damp, it may arise from defective gutters, from 
bad bricks, want of pointing, or other causes. Remove 
the cause, if possible, and if that cannot be done, the 
following remedy will prove of use: Melt 3 pounds of 
strong soap in 4 gallons of water, and carefully apply 
to the wall, so as not to produce a lather. Mix half a 
pound of alum with 4 gallons of water, allow it to 
stand for twenty-four hours (by which time the soap 
will be in a condition to receive it), and carefully ap- 
ply as before. 

The editor will be glad to receive communications on 
this interesting subject. AS Sade 
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BRIDGING. 

The object of bridging floors is not only to prevent 
the joists overturning; it is principally to distribute 
the weight resting directly on one joist over those joists 
immediately adjacent, and in that way to considerably 
stiffen the floor as a whole. The pieces of timber of 


which the bridging is composed may, and do, act either 
as ties or struts, according to the manner in which the 





load is centered ; and in the ease of a moving load, as 
of a person passing over the floor, will act alternately 
as ties and struts in quick succession. The strutting 
being placed obliquely to the joists, the strain is prac- 
tically neither that of a direct tie nor of a direct strut ; 
thatis, neither simple compression nor simple tension in 
either case, but is in both modified by a cross strain. 
There is some tendency for the joists to turn over, 
which augments the eross strain, so that, of the three 
stresses, the cross strain is of most importance. 

Now, it is a very well known rule that the strength 
of a beam or a piece of timber subjected to a cross 
strain is directly as its breadth and as the square of its 
depth ; and it will be obvious, therefore, that the sys- 
tem of placing the bridging with its greatest scantling 
vertical, as shown in Fig. 1, is the proper one, and isa 
good deal stronger than the system usually employed, 
as shown in Fig. 2. In the first system the bridging is 
reversed alternately, so that the pieces may butt 
against the joists at points directly opposite one 
another, which tends to further strengthen and stiffen 
the floor. 

The only advantage in the second system over the 
first is that it does not necessitate a man turning round 
to nail the pieces alternately as he comes to them, and 
therefore is saving of a small amount of time. But 
when it is considered how much additional strength is 
obtained by the first method, it will be seen that the 
saving of time under the circumstances is by no means 
a wise economy.—Bwilding. 





AN IMPROVED WINDOW BLIND. 
BY CHARLES W. RADFORD, OSHKOSH, WIS. 

In blinds as ordinarily. constructed, the slats may be 
turned into a horizontal position by means of the rod, 
where they are retained by the frie- 
tion of the slats in their bearings 
in the stiles; but when the blind 
becomes worn, the slats will not be 
retained in this position if disturbed 
by wind or jarred in any way, as 
the slat-operating rod will fall, and 
turn the slats so as to close the 
blind. 

This invention obviates the diffi- 
culty by extending the upper and 
lower rails of the frame of the blind, 
so that they will be engaged by 
the upper and lower slats when the 
slats are in a horizontal position. 

If the improvement be applied to 
the lower rail only, it will be effee- 
tive in holding the slats in an open 
position. It is obvious that where 
the blind is provided with one or 
more rails intermediate between its 
ends, these rails should be formed 
with tongues, ec. 

The sketch shows a blind in open and closed posi- 
tions. 
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A RECEIPT for frosting silver jewelry.—Dip the article 
in a solution of nitrie acid and water, half and half, 
for afew minutes, then wash well in clean water and 
dry in hot sawdust. When thoroughly dry, brush 
the sawdust away with a soft brush, and varnish the 
parts required to be bright. 
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FROST ON SHOW WINDOWS, 

The accumulation of frost or ice on show windows is 
so objectionable, both from the manner in which it 
renders a window useless by obstructing the view and 
from the damage it does to goods on a thaw occur- 
ring, that a number of contrivances have from time to 
time been brought out to overcome the trouble. The 
obstruction of a store window often means a serious 
loss to the proprietor, and especially in cases where the 
stores are located on leading thorougbfares, where the 
rent is generally very high and where the principal 
trade done is from the window. 

Among the various devices which have been tried is 
one in which a transparent fluid, such as glycerine, 
was spread over the inside of the glass, thereby pre- 
venting the frost forming upon it; but the system was 
not a great success. The immediate cause of the form- 










































































WOOD’S APPARATUS FOR PREVENTING THE ACCUMU- 
LATION OF FROST ON SHOW WINDOWS. 


a on of the ice being the condensation of vapor upon 
the cold glass, it was sought to cure the evil by warm- 
ing the glass by various means; in one case, by a 
_ row of gas or lamp lights placed along the bottom of 
the window. The extreme heat at the edge of a large 
sheet of glass would, where this system was adopted, 
often cause it to crack, and many a valuable sheet has 
been destroyed in this way. A further objection to the 
system was the manner in which the vapor would con- 
dense on the windows above the point heated by the 
lights. 

The system of E. A. Wood, lately patented, solves 
the problem perhaps more perfectly than any other 
before attempted. Inita continuous current of dry 
and warm airis admitted through a narrow slit run- 
ning the entire width of the window. The air passes 
in close proximity to the plate of glass, and rising to 
the ceiling forms a wall, or barrier, to keep the moist 
air in the room from contact with the cold glass, and is 
most effective in keeping the window perfectly clear 
and free from condensation in all weathers. 

The heat may be obtained from furnace, steam, or 
any other convenient source, and.in cases where no 
such heat is available, a special ‘‘ window furnace,” 
manufactured for the purpose, may be employed. 
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The Utica Steam Gauge Co., of No. 86 Fayette 
Street, Utica, N. Y., have the patent in hand, and are 
manufacturing and fixing the apparatus with much 
success. 

—————_———=>+o>- oe ____—__ 

To produce cold in a small ice chest without the use 
of ice, use one of the numerous freezing mixtures, such 
as equal parts of ammonium nitrate and water, or 
eight parts of sodium sulphate with five parts of hydro- 
ebloric acid. 
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Cleaning Stonework, 

A process devised by M. De Liebhabert, used for 
cleaning the stone walls of the quays of the Seine, is 
worth noting. The walls became begrimed with a 
slimy, black deposit, which resisted acids. A paste 
composed of a solution of soda and lime, to which a 
little chloride of lime is added, was mixed to the con- 
sistency of honey, and spread over the surface and 
allowed to remain two or three hours. When re- 
moved, the surface was still black, but it had be- 
come sensitive to acids. After this treatment, a mix- 
ture called sulpho-chlorhydric was passed over the 
surfaces with a large gutta-percha brush, which 
formed a kind of glue on the stone; afterward the 
surface was syringed with a jet of the same liquid. 
This formed an adherent paste, which was afterward 
serubbed off the surface; a hose or pipe being lastly 
employed to clean the work. The sulpho-chlorhy- 
drie mixture is composed sulphuric and hydrochloric 
acids mixed empirically, according to the necessities 
of the case. 

+ 0+ _____—_—_- 
Weight of Iron Girders. 

It will be useful to have some simple rules for ascer- 
taining the weight of tubes or beams of wrought iron. 
The following are on the assumption that 1 cubie foot 
of wrought iron equals 480 pounds. First, the sec- 
tional area in square inches of any tube, bar, or plate 
of wrought iron multiplied by 10 will be the weight in 
pounds per yard of Jength. Thus, an angle iron whose 
section is 3°5 square inches weighs 35 lb. a yard. In 
large masses or tubes, multiply the sectional area in 
square inches by the length in feet, and divide by 672 
for the weight in tons. To reduce cubic feet into tons, 
multiply by 144 and divide by 7. A deduction of one- 
twentieth from these results will give a close approxi- 
mation for cast iron.—Z. Clark. 

tO 
MOORISH FRETWORK. 

The use of screens or fretwork has become so gen- 
eral asan interior decoration that the accompanying 
design of a transom intended for the top of a doorway 
will prove of interest to our readers. 

The work of which this is an example has been in- 
troduced under the name of ‘‘ Moorish Fretwork,” and 
is so called from the fact that its members are either 
interlaced, interwoven, or intermixed, presenting the 
appearance of the masses of ornamental work used in 
the Moorish system of decoration as exemplified in the 
Alhambra at Granada. 

By cutting any good domestic wood into strips, and 
then into various spiral forms, in such a manner that 
they willinterlace or weave together, an almost unlim- 
ited variety of beautiful patterns can be produced. 

These threads, or strands, arecut from one-quarter of 
an inch to four inches in diameter, and can be cut six 
inches in diameter, thus forming a screen of either 
great delicacy or of broad, bold work. They may 
also be woven nearly solid, or as open as may be de- 
sired. It will readily be seen that, although each 
strand of one-quarter inch in diameter would be very 
brittle and easily broken, yet, when woven, it possesses 
great strength. The illustration represents a transom 
made from pieces five-eighths of an inch in diameter, 
and this size is the standard most commonly used for 
interior work. 

This same work of one and one-eighth to one and 
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MOORISH FRETWORK. 


three-eighths inches is sufficiently strong for balconies 
and stairwork in place of balusters. Any pattern can 
be made of one unbroken panel of any size, only limit- 
ed by the capacity of car to transport it to. its destina- 
tion. 

These frets are finished in furniture finish, or are 
put into tints, gold, or bronzes, and are manufactured 
by C. 8S. Ransom & Co., Cleveland, Ohio, who are pro- 
tected by patents on the machinery and also on the 
product. ; 
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MASSEY’S PATENT WOODWORKER’S VISE, 

Itis without doubt the best economy in ali work- 
shops, large or small, to admit the use of only the very 
best qualities of toolsin their latest improvements. 
With some tools the superiority will depend (apart 
from the questions of durability, simplicity, and so 
forth) upon the ease and rapidity with which they 
may be adjusted. In as simple a tool as a vise the 
saving of a few seconds of time in each adjustment 
will make in a large shop a very material gain, so that 
for the reason of economy alone it is obvious how 
greatly advantageous the use of tools effecting such 
a saving must be. 

Mr. T. C. Massey, of Nos. 11 to 28 South Jefferson 
Street, Chicago, Ill., and No. 81 John Street, New York 
City, is the patentee of a form of vise for the use of 
















































































MASSEY'S PATENT WOODWORKER’S VISE. 


carpenters, cabinet makers, pattern makers, and oth- 
ers, which has the advantage of fastening any size of 
work instantly by a single motion of the handle. Our 
engraving shows the vise attached to a bench with 
flush attachments for wood jaws, and the sectional 
view clearly illustrates the construction of the vise and 
the devices for fastening anything between the jaws. 
E is a long steel rack secured to the under side of the 
stationary jaw. Lisasteel dog which rides on the spi- 
ralcam, H, and is formed to engage with the rack, E. 
H isa spiral cam which raises the dog, L, into en- 
gagement with the rack, E, and then draws the loose 
jaw forward. 

In the sectional view the vise is shown under adjust- 
ment, with the work firmly fastened between the jaws. 
To release the work, the handle is raised to a vertical 
position, when the spiral cam, H, drops the dog, L, 
out of engagement with the long rack, E, and the loose 
jaw may then be moved in or out, and can be adjusted 
at once to any thickness of work within the scope of 
the vise. A quarter of a turn of the handle is sufficient 
to firmly fasten the work, all screwing being entirely 
dispensed with. The work is held in one hand, and 
the loose jaw is with the other hand pushed against 
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the work ; or, where the work is heavy, it may be held 
with both hands, and the necessary quarter turn of the 
handle be made with a movement of the body. 

The advantages of such a system of construction as 
that described are considerable. The simplicity and 
fewness of the parts, the certain grip, which cannot re- 
lease under the heaviest work, and the very easy ad- 
justment make these vises the best of any in the mar- 
ket, and we have pleasure in calling the attention of 
our readers to goods of so much excellence. ‘ 
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THE SHAW & GEARY 
ELECTRIC 


VIBRATING GAS BURNER 


Scientific American, Architects and Builders Edition, 
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DE GRAUW, AYMAR & CO, 


—MANUFACTURERS AND IMPORTERS— 





Cordage, Oakum, WireRope, Chains Blocks &e,, ©eeseheeaunca 


Frre-Proor Paints, STEAM PACKINGS, BoILER 
COVERINGS, ETO, 


Samples and descriptive Price List free by mail. 
H. W, JOHNS M’E’G C0., 87 MAIDEN LANE, N.Y. 
CHICAGO. PHILADELPHIA. « LONDON. 


Contractors’ and Builders’ Supplies in these lines. 


Nos. 34 & 35 South Street, New York. 
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Scroll Saws, &c. 
Latest and most improv- 
ed for the Workshop. 
Sold on Trial, if desired. 
New Catalogue Free. 
Seneca Falls Mtg. Co., 
276 Water Street, 
SENECA Farts, N. Y. 
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And STEREOPTICONS, al Are Views illustrating 
every subject for PUBLIC EXHIBITIONS, etc. 

OF A profitable business for a man with a small capital, 
Lanterns for Home Amusement. 


MCALLISTER, Mfc. Optician, 






Also, 
148 page Catalogue free. 
49 Nassau St.,N.Ye 
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AlvaHubhard & Co. 


87 North Howard St., 





nN BALTIMORE, 
tt Heating ald Veltilating 
4 : 
eal Engineers, 
iS ——THE—— 








Pat. Shaking Grate. 
4 Sizes Portable, 
a = .. Brick. 


No Dust, 
Gas, or Burned Air, 





Surface Planers, 
Buzz Planers, 
Wood Turning 
Lathes, 
Shapers, 

Scroll Saws, Sandpaper- 
ing Machines, Iron and 
Wood Saw Benches, 
Shafting, Pulleys, 
Hangers, Ete. 





ASBESTOS STEAM PIPE AND BOILER 


rhe Asbestos Packing Co., 


The Improved Florid 


re | Best and Cheapest Steam Heating 
Best and Cheapest House Boiler 


Self-Feeding, Automatic, and Portable; 
saves expense of brickwork; with anti-clinker, 
shaking and dumping grate. 

Being the most modern, more are sold. 

Can be thoroughly cleaned in ten minutes’ time. 

Being self-feedimg, willrun from ten to twelve 
hours without attention. 
so does not warm the cellar. 

The upright lever shakes it thoroughly, without 
bending the back. and not the least dust escaping. 

Can be set in a six-foot cellar. 

It is more economical of fuel than any other 
heater. , 4" ; 
Dyan Boilers in use, giving the best of satis- 
faction. 

Send for Nlustrated Catalogue, 

Estimates furnished on application. 


PIERCE, BUTLER & PIERCE |.) 4 





MARSTON’S FOOT POWER SAWS. 
Reduced Prices, 1886. 


Our Machines are for actual workshop use. Strong, 
accurate, and durable. 
grooves in top for gauges to slide in. 
solid iron. 
trialgiven. J.M. MARSTON & CO., cor. Appleton and 
Tremont Sts., Boston, Mass. 


PATENT WOOD-WORKING MACHINERY. 


and Saw Machines, Boring Machines, 
AUTOMATIC GBATHES, 
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Architect's and Bul Pocket Bock, 


A thoroughly Practical Work, especially 
adapted to the needs of American Ar- 
chitects, Builders, Contractors and 
Draughtsmen. 

Including Rules, Tables, and Formulas relating to the 


COVERINGS. 


Strength and Stability of Foundations, Walls, Buttresses, 
Piers, Arches, Posts, Ties, Beams, Girders, Trusses, 
Floors, Roofs, etc., ete.; and also to Carpentry, Masonry, 


Drainage, Painting and Glazing, Plumbing, Plastering, 
Roofing, Heating, and Ventilation, Weights of Mate- 
rials, Capacity and Dimensions of Churches, Theatres, 
Domes, Towers, Spires, etc., etc. 3d edition, revised 
and enlarged. 
By F. E. KIDDER, C.E., Consulting Architect. 
Morocco flaps, 600 pages, 408 engravings. Price, $3.50 


JOHN WILEY & SONS, 
15 ASTOR PLACE, NEW YORK. 


Will be sent by mail. prepaid, on the recetpt of the price: 
Catalogues, Curculars, and specimen pages gratis. 

















“The book admirably fulfills its purpose of becoming 





an indispensable companion in the work of every archi- 
tect, young or old.”—American Architect. 

“Wedo not hesitate to recommend this new pocket 
book.”’—Butlding. 

“Such a mass of really valuable information for archi- 
tects, builders, and all who have to do practically with 
the strength of materials and stability of structures, can 


hardly be found elsewhere in such a convenient and 
compact form as is provided in this handy volume.”— 
Cincinnati Artisan. 

“* Architect's and Builder’s Pocket Book’ is the best 
book yet presented to the classes it is designed to bene- 
fit.””—California Architect. 


MANUFACTURED, SOLD, AND APPLIFD BY 





33 John Street, 
NEW YORK. 


a Boiler. 


{69 Congress St., 
BOSTON. 


A VAPOR IN MILD WEATHE 


ONE POUND STEAM PRESSURE IN COLDEST WEATHER. 
No Noise. No Rattling in Pipes. 


Resectin Telescopes. Equatorial Mountings, ete. 
Reasonable prices. Gardam & Sons, % John St., N. Y. 








Boiler in the World. 





in the World, 








It is double-jacketed, 
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Weight, 300 lbs. Planed iron 
Gears cut from 


Cranks on each side of machine. Two weeks’ 
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Contracts taken for Warming Cottages, Large Dwellings, Public Buildings, with 
Steam, under patents of E, A. & W. E, Wood. 


UTICA STEAM GAUGE Co., 


Send 4c. stamp for illustrated descriptive cireular. UTVrTo A 9 tees See 


PEROXIDE RED 


(Registered) 
Is a high grade pigment, made from a pure solution of metal 
smelted from our ore, contains no rock or clay, is oxidized to the 
highest degree. finished at white heat, and is consequently 
INDESTRUCTIBLE. 
As a protection on all surfaces. whether of metal, brick, wood, 
or canvas, against every destructive intluence, nothing superior 


can be made. 
Architects, Engineers, Ship and Bridge Builders, Railroad, Oi] 

and Gas Companies, will find its use more economical than that of 

inferior paints, however low their price. For sale by the ton or 

barrel. Information and samples furnished on application, 
Manufactured only by 44 he 


NICKEL SMELTING & PEROXIDE COLOR CO. _ 
Works, 35 Lewis St,, Jersey City, N. J. Salesroom, 84 William St,, New York, 
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F. A. CLEMENT, 119 Mill St., Rochester, N. Y. 
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BERGER’S 
"ADJUSTABLE FRONT IRONS, 


wITD 
IMPROVED CIRCLES. 


= The Strongest and most Substantial Eaves- 
Trough Bracket ever made. 


BERGER BROS., 


Manufacturers of 
Tinners’ Hardware 


Of every description, 
223 Arch St., Philadelphia, Pa, 
Send for Ulustrated Catalogue. ' 
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Cast Iron Gas ana Water Pipes 


:144 to 48 INCHES DIAMETER. 


Cast Iron Flange Heating and Steam Pipes, Fire Hydrants and Stop 
Valves for Water or Gas, all Sizes. 


ALL PIPE PROVED BY HYDROSTATIC PRESSURE. 


GLOoOvcESTER IRON WoOoRSESS, 
i CLOUCESTER CITY, N. J. 


SAMUEL R. SHIPLEY, Prest. 
HENRY B. CHEW, Treas. 


OFFICE, 


JAMES P. MICHELLON, Secy. 
WILLIAM SEX'ION, Supt. 


6 North Seventh Street, Philadelphia. 


AQUA PURA| 


BY NATURE'S PROCESSES 


Turbid Water Made Clean. 


Matter. in Suspension 
and ORGANIC and 
m-emi-soluble Ele- 
ments removed. 

Hard Water Made Soft. 
Cities, Towns, Mills, Hotels, 
and Private Houses Sup- 
plied and Results 
Guaranteed. 

Scale in Boilers Avoided. 

Two per cent. added to the 
= Annual Water Rates in any 
city will give the people 
o8 PERFECT WATER for all 
z = ia time. 

Send for Virculars and Estimates. 


NEWARK FILTERING (€0., NEWARK, N. J. 


TRIBUNE BUILDING, NEW YORK. 
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Palmer’s Common Sense 


FRAME ——— 
PULLEY 


Saves the User 50 cts. per Doz. 


Mortising all done with a bit. No 
| chise!s or other tools required. By 
hand, eight to one. By power. twelve 
to one. Don't waste your time put- 
ting in square-faced Pulleys. Time 
is money. Ask your hardware dealer 
for the Common Sense Pulley. 
Manufactured by 


PALMER MFG. CO., 


TROY, N. Y. 
SOLE EASTERN AGENTS, 


Peabody & Parks, Troy, N. Y. 


Architects, Contractors, Builders 


Should not fail to examine the merits of 


THE ORMSBY SASH BALANCE. 























IN OLD FRAMES. IN NEW FRAMES. 
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Superior to WEIGHT DS. 
ORMSBY SASH HOLDER CoO., 


92 UTICA STREET, BOSTON, MASS. 
93 TRIBUNE BUILDING, NEW YORK. 


DRAWING 
INSTRUMENTS. 





Lilustrated catalogue 
sent on application to 
Wo. TI’. COMSTOCK, 
6 Astor Place, 

New York. 


A. New Drill Chuck. 


THE HARTFORD. 

No. 1 holds 0 to %in. Price, $7.00. 
No. 2 holds 0 to 34 in, Price, $8.00. 
ger It cannot be excelled. Address 
THE CUSHMAN CHUCK CO., 
Hartford, Conn. 

Or any dealer in machinists’ T3ols. 

















Transmission of Power. 
Suspension Bridges, 
Tramways, 

and other applications. of 


‘WIRE ROPE 





Trenton [Iron Co. | 


WORKS and OFFICE, TRENTON, N. J- 
New York Office—Coorer, Hewitt & Co., 17 Burling 
Slip. Philadelphia Office—21 North Fourth Street. Chi- 
ago Officce—i6 Lake Street. 








Address JOHN A. ROEBLING’S SONS, Manufactur- 
ers, Trenton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 














—— 


SUPPLIES FROM 
HYDRANT PRESSURE 
the cheapest power known, 
Invaluable for blowing 
| Church Organs, running 
PN! Printing Presses, Sewiny 
) Machines in — Households, 
Lathes, Scroll 
Saws, Grindstones, Coffee 
| Mills, Sausage Machines, 
|} Feed Cutters, Electric 
Tights, Elevators, ete. It 
needs littie room, no tiring 
| up, fuel. ashes, repairs, en- 
| gineer. explosion, or deluy 
| Ls Wee insurance, no coal 
f bills. 

























| Turnin 


Is noiseless, neat, 
compact, steady ; will work 
|} at any pressure of water 


j ; ke | 
R MOTOR above 15 Ib.; at 40 lb. pres- 


sure has 4-horse power, and 
at = capacity up to 10-horse 

power. Prices from $15 to $300. Send for circular to 

THE BACKUS WATER MOTOd CO., Newark, N. J. 

PHONOGRAPHY 8322350: 
Short Hand. 
Works for self-instruction, by Benn Pitman and Jerome 
B. Howard, for sale by all book-sellers. Catalogue, al- 


phabet and illustrations sent free. Address, 
PHONOGRAPHIC INSTITUTE, Cincinnati, O. 











SHEPARD’S NEW s60 
Serew-Cutting Foot Lathe. 


Foot and Power Lathes, Drill 
Presses, Scroll-saw Attach- 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. 
Lathes on trial. Lathes on 
payment. 
= Send for catalogue of Outfits 


Gap Lathe, $125. 


boo, Vad 
— for Amateurs or Artisans. 


Address H. L. Shepard, Agent, 134 E. 2d 8t..Cincinnati, 0. 


SUMMIMIIs CARY & MOEN 
STEEL WIRE OFS9 peSCRIETION EN@ 
234 wie9.st. EVER’ e STEELSPRINGS. NEWYORK CITY 
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Patented September 15, 1885. 


Moorish Fret = Work, 


—OR— 


INTERLACED WOOD-WORK, 


Spiral Mouldings and Balusters. 


C.8S. RANSOM & CoO., 
CLEVELAND, OHIO. 
James N. Stout, 74 West 23dSt., NewYork City. 
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WE REQUEST 
ARCHITECTS, BUILDERS AND HOUSE 
OWNERS 

to carefully investigate the merits of 


THE DODD 
SHUTTER WORKERS 


They have been carefully tested by hundreds of users 

under all conceivable conditions and 
HAVE NEVER FAILED. 
Some of the points are as follows: 

The blinds are opened and. closed from the inside without 
raising the window or screen, and are locked automati- 
cally in whatever position they may be left. 

The Workers cun be applied to any house, old or new. 
a are more easily applied than ordinary hinges and 
catches. 

The Workers are made of Malleable Tron and cannot 
be broken, as they are stronger than the blind. 

DEALERS AND AGENTS 


say the Workers sell faster than any novelty lately 
introduced. 


Active Agents Wanted In Every Town. 
For circulars and discount, please address - 
THE DODD MANUFACTURING CO., 
19 PARK PLACE, NEW YORK 





FOR SALE, or would sell State rights. 
and best ever offered for sale. 
cutting frame or shutter. 

J.C. DRIGGS, 29 Park Row, New York City. 


The cheapest 
Easy to put on without 











HARRISON CONVEYOR! 


* an Sting Grain, Coal, Sand, Clay, Tan B.rk, Cinders, Ores, Seeds, &¢, 
Gnd for | BORDEN, SELLECK & CO.,{ manor%rs, } Chicago, Ill 


Manufacturing Co., 


AURORA, Iti. 
MANUFACTURERS OF 


Machinery foe Working Wek 


Planing Mill Machinery 
a Specialty. 


Send for Catalogue. 





MANUFACTURERS’ AGENTS FOR 


Water and Gas Works Supplies. 


READING IRON WoRBsS, 
Wrought Pipe, Tubes, and Special Work of every character. 
CAST-IRON, WATER, GAS, AND FLANGE PIPE, SPECIAL CASTINGS, Etc. 
Chapman Valve Manufg. Co. Valves and Hydrants. 


Specifications for bids solicited, and estimates of cost on all Engineering Work in Iron given. Also on 
the specialties of the Scott Foundry, such as heavy Machinery, Boiler, and Tank Work. 


RPANCOAST 
28 Platt and 15 Cold Streets, 


BEFORE YOU BUY A BICYCL 


Ot any kind, send stamp to A.W. CUMP, 
Dayton, Ohio, for large Illustrated l’rice 








Sh List of NEw_and SECOND-HAND MACHINES. 
ai Second-hand BICYCLES taken in exchange. 
BICYCLES Repaired and Nickel Plated. 





Columbia Bicycles 
and Tricycles. 


re CATALOGUE SENT FREE. 
\ SAD Tix POPE MPO C0, 597 Washington, Rosin 


IY tiranch Houses: 12 Warren 8t., New 
York; 115 Wabash Ave., Chicago. 





&v ROGERS, 
NEW YORK. 


RAWING TOOLS, 
ARCHITECTS’, ENGINEERS’, 


and SURVEYORS’ SUPPLIES 
Of all kinds. Catalogue on application. 
L. MANASSE, SS Madison St., Chicago, Ill, 





Established 1837. 


Machine Knives, 


L. & I. J. WHITE, 
BUFFALO, N, Y. 
Planing, Moulding,Shingleand J... 2 | 
Stave, Hoop and Veneer. Plated 
Stock and Blanks for Moulding Cutters. Other Machine 
Cutters to Pattern. Moulding Cutters can be ordered by 
number from Universal Moulding Book. 











OTTO CAS ENCINE. 


GUARANTEED TO CONSUME 25 to 75 
PER CENT. LESS GAS THAN 


A N Y Per 


SCHLEICHER, SCHUMM & CO., 


OTHER GAS ENGINE 
BRAKE-HORSEPOWER 


HOYT & BROTHER! “° 


PHILADELPHIA and CHICAGO. 22 Furnace St., 





Of German, Swiss, and 
American make. Drawing 
Boards, T Squares, Colors. 
Inks, Tracing Cloths and 
Papers, Thumb Tacks. 
Rules, Tapes, etc, 
Albert Levy’s French Blue 
Process Papers, 
THE BEST IN THE WORLD. 
FROST & ADAMS, 
importers, 


Davie 
Instruments 


Engineers 
SODpIGS, mas 


CET THE BEST AND CHEAPEST 
- TRADEGPE RING MARK, 7 


"i 
bit 
















CINCINNATI. 0. 
SOLE AGENTS UNITED STATES. 1H. 


J. A. FAY & CO., 
(Cincinnati, Ohio, U. S. A.) 
Exclusive Agents and Importers forthe United States 


ofthe CELEBRATED 
PERIN BAND SAW BLADES, 


Warranted superiortoall others in quality. fintsh, 
uniformity of temper. and general durability. 
One Perin Saw outwears three ordinary saws. 
Manufacturers of Planing Machines and 
other Patent Wood Working Machinery. 


Wood Pumps, 


HYDRANTS, 
Poplar and Hard Wood Lumber 
Bills Cut to Order. 








Special Discounts 
made on Pumps to 
Builders buying in 
Quantity. 









































——_ Office and Warerooms: 
MARKET STREET, 


PHILADELPHIA. 
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MILs: 


WEST GRAFTON, W. VA. 


~C. G. BLATCHLEY. - 


PATENT SHUTTER WORKER Cutting-off Saw and Gaining Machine, 


Special Machines for Car 
Work, and the latest im- 
proved Wood Working 
Machinery of all kinds. 


C. B. Rogers & Co,, 


NORWICH, CONN., 
AND 


109 Liberty St. N. Y. 


MACHINERY. 










DWORKING 
Tim eerie 





E. & F. GLEASON, Manufacturers, 
250 Susquehanna Ave., Philadelphia, Pa. 


Improved Chain Bed Planer. 
| ) ot 
ra i 
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Solid Plat» and 





Segment He-Saws. 














Bevel Sawing Machines. 






































Cut-off Saws. The most complete ever produced, 







































































Wood-working Machinery. Patent Improved Swin 


SWING CUT-OFF SAW. 
Planers and Matchers, Pony Planers. 


CONNELL & DENCLER, 
Rochester, N. Y. 


Ocroer, 1886. Srientitic American, Architects und Builders Eslition. iii 
























MANUFACTURERS OF 


- ROWLETT’S INDEPENDENT ~ 


AYERS PATENT SASH HOLDER, pa WEATHER STRIP CO. 


FOR CARRIAGE, CAR, HOUSE & STEAMBOAT WINDOWS, am KE 


ALSO MANUFACTURERS OF \ 
AYER’S NOVELTY ANTI-RATTLER ip) Automaric CountcE: 
ACTING WEATHER STRIP. UNTER” BALANCED 


WINDOW BLIND HOLDER & NOISELKSS wis OM wy ‘WEATHER STRIP. 


CHAIR TIPS. AWARDED BRONZE MEDAL AT CINCINNATI INDUSTRIAL 


ae (EXPOSITION 1884.) 
THE AYER’S PATENT SASH HOLDER CO., 


HAS no SPRINGS, TRIGGERS or CIRCLE 
IRONS; POSITIVE ACTION; foy-V | tong GET 
Broadway & Chambers St, N. Y., Room 242 Stewart Blig, 
Send for Circular. 
























































fo} thy OF ORDER;:FITS ANY DOOR. 
AGENTS WANTED IN EVERY CiTY AND TOWN INTHE U. S. 


SEND FOR CIRCULAR, . SAMPLE STRIP, PREPAID TO ANY 
PERSON ON RECEIPT OF $ 1.00. ADDRESS 


A FAIR OF F'ER. ~ — = ll RICHMOND WEATHER STRIP CO.Ricumonp, Ino. 


I] PO.Box 282. Factory 217 N. 61H Starter. 
, ee f MENTION THIS PAPER 

If you will puta JENKINS BROS, VALVE onthe worst place you ean find, where you 
cannot keep other Valves tight, and if it is not perfectly tight or does not hold Steam, Oils, Acids, 
or other fluids longer than any other Valve, you may return it, and your money will be refunded- 


eb iB kha eh HYDRAULIC FLANGED HEADS, 


JENKINS BROS., OF IRON or STEEL, ror BOILER anp TANK MAKERS. 
71 John St., New York. 13 So. Fourth St., Phila. 79 Kilby St., Boston. Unequaled for Strength and Uniformity. 


HOISTING ENGINES “2 eee THE DICKSON MANUFACTURING CO. 


SCRANTON, PFPA. 
LIDGERWOOD MANUFACTURING CO., 96 LIBERTY STREET, NEW YORK. | 96 Lake street, Chicagos 


57 Oliver Street, Boston. 112 Liberty Street, New York. 



























































THE VAN DEPOELE ELECTRIC MANUFG. (,;NEW YORK BELTING AND PACKING CO. THE CURTIS 
Nos, 15,17, 19 & 21 N. Clinton St., Oldest and Largest Manufacturers in the United States ot RETURN 
Chicago, 111, P a STEAM TRAP- 
Electrie Lights and Transmission of Power. \ | d Por returnfog steam gondensed un- 
We have the most perfect and economical at Pipe aU ae ee 
Electric Motor for running elevators, fans, print- ll C a n | L - Ul G [ | [ CG S below thet . ety Seren wi th ‘ a joss 
Piao Selb ie seer ste ‘System, bea the Hacer ADAPTED TO MECHANICAL PURPOSES. or waste. Manufactured by 





number of Electric Railwaysin successful opera- 


RUBBER BELTING, PACKING, AND HOSE, 


tion. Write for particulars, stuting what you want. 
CORRUGATED Send for Circular No. 19. 


Western Electric Co. Mats and Matting, and Stair Treads, &c. = 
WHICAGO ian NEWYORK” BICYCLE TIRES, CAR sPRiInNGsS.| BOO LANDS A SPECIALTY. 


STE CURTIS REGULATOR CO., 


BOSTON, MASS. 











CYLINDRICAL SECTIONS OR CORES OBTAINED THE WHOLE 

F JoHN H. CHEEVER, Treas. IDTewn = pres Beltias and Packing Co., DISTANCE BORED ARTESIAN: WELLS 

Electric Bells, Burglar Alarms. | Joun D. Caenver, Dep’y Treas. arehouse, 15 Park Row, opp. Astor House, N. Y. ; BORED. ROUND AND STRAIGHT 

HOUSE AND HOTEL ANNUNCIATORS Branches: 308 Chestnut Street, Phila., 167 and 169 Lake Street, Chicago, and 52 and 54 Summer Street, Boston. ADMITTING A LARGER PUMP & 
J 





CASING IN PROPORTION. TO 


ELECTRIC LICHTS. EE. J. JOHNSON, t/a! SIZE OF HOLE THAN BY ANY 


OTHER PROCESS. ESTIMATES 


oN ND INCANDESCENTS. FR : / Gt GIVEN AND-CONTRACTS MADE BY 
zr Bloms = SOANTS BROOM TINT Ge SATE oP tM DENNGYLVANIA 


NOVELTY ELECTRIC COMPANY. 








New Short Line Morse Telegraph Instrument, 2 ohms, Marbleized Slate Mantels, Slate Hearths, Sills, Lintels, etc. j DIAMOND DRIL ND D RILL (0 
paid. "Satisfaction guaranteed of money returned. ESTIMATES FURNISHED ON ALL SLATE WORK. iv fi IAMO , UU. 
Beh £34 Locust Sts, Phlladelpb | Quarry, BANGOR; PA. Office, 78 MURRAY ST., NEW YORK. heal BIRDSBORO PA. 





MANFTRS,OF DIAMOND DRILLS 


BEdaco System I Oar Sf FOR ALLKINDS OF 3 
Of Arc and Incandescent Lighting. rk A ES | — ROCK BORING. — 
Electric light and Power. 
Motors, Dynamos, lamps, and Batteries in all varieties. e — 


Electro- Dynamic Co,, £24 Carter St., Philadelphia. 


W.W. Griscom, Consulting Electrical Engineer. The AM ERICAN BANGOR SLATE CO., 
ELECTRIC 4 ee ivesaecese Miners and Manufacturers of best Pennsylvania Black Roofing Slate, HOW l Leal l UI cM. 











ores introduced. Made _ by 
C. A. SCHIEREN & CO. 



























































Arona hale BS ny St Nee Yo 0 SeNSon: Sawn MECHANICAL DRAWING 
THR AMERICAN BELL TELEPHONE C0,) | 3 PLATE SHEET & LOOKING CLASSDepot| |By Prof. C. W. MacCord, of the Ste 





95 MILK ST., BOSTON, MASS, the write FoR quorations. NEWYORK. | vens Institute of Technology. 


E.&K. PATENT Jd. S. THORN, A series of new, original and practical essons in 


mechanical drawing, accompanied by carefully 


SS Weedvrerkers’ Vige Architectural Sheet-Metal Works. prepared examples for practice, with directions, all 


of simple and plain character, intended to enable 

Metal Building Trimmings, Ventilating Skylights, | any person, young or old, skilled or unskilled, to 

S NO LOST MOTION. Metallic Roofing Tiles, Building Specialties, Builders’ Peta fe ee ar of drawing. No expensive in- 
NS INSTANTANEOUS GRIP. | Light Iron Work. 





This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, | 
1877, No. 186,787. 

The transmission of Speech by all known 





Z T. C. MASSEY, Sole Mfr struments are involved. The series embodies the 
forms of Electric Speaking Telephones in- fora » Sole Mir, | Nos. 1201 to 1209 Callowhill Street, | most abundant illustrations for all descriptions 
fringes the right secured to this Company 15 80, Jefferson St., Chicago ‘ PHILADELPHIA, PA. of drawing, and forms the most valuable treatise 


: 81 John 8t., N. Y. - ~ ‘ : en % Sas 
by the above patents, and renders each CHENEY & HEWLETT, upon the subject ev er published, AS WELL AS THE 
f ; CHEAPEST. The series is illustrated by upward of 


individual peer of telephones not furnish- | HOLBROOK CO., Architectural Iron Works. special engravings, and forms a large quarto 


or its snsees res sible for sue : 2 dd vages, ‘ nsize 
ed by it or its licensees responsible uch WROUGHT AND CAST IRON WORK FoR | 200K of over one hundred vages, uniform .n size 


unlawful use, and all the consequences H 5 ] W d If BUILDING PURPOSES. with the SCIENTIFIC AMERICAN. Price, stitched in 
thereof, and liable to suit therefor. alc OO umber and N. CHENEY. l OFFICE, { 201 BROADWAY, | P&Per: $2.50. Bound in handsome stiff covers, $3.50. 
C. HEWLETT. | New YORK. For the convenience of those who do not wish 


Timber Book giving strength of wrought-iron girders, | to purchase the entire series at once, we would 
° beams, and cast-iron columns mailed onapplication. | state that these valuable Lessons in Mechanical 
F Drawing may also be had in the separate numbers 

30 MENT, ¢ , . “jf g 


A fire-proot insulator of heat and sound. aisreciessot INTERIOR FINISH AND STAIR- TH PHAYES © of SUPPLEMENT, at 10 cents each. By ordering 
T HAYES 4 S_ : one or more numbers at a time, the learner in draw- 

ing may supply himself with fresh instructions as 

fast as his practice requires. These lessons are 

published successively in SCIENTIFIC AMERICAN 

| SUPPLEMENTS *1, *3, *4, %*6, *8, *9, %12, 

| | 14, %16, *18, *20, *22, *24, *26, *28, 


CHICAGO, ILL. VA Ni LATO RS: ETC: | ¥30. *32, *36, *37, *38, *39, *40, *4l, 























price list free. U.S. MINERAL WOOL CO., BUILDERS STOCK, WAREHOUSE 
22 CORTLANDT STREET, N. Y AND BRIDGE TIMBER 
HOW TO DESTROY RATS!! CUT TO ORDER. 


A valuable handbook by the oldest established rat de- 
stroyer in this country. About the Nature and Habits 
of Rats, all about Ferrets and Rats, Cats and Dogs, GROVE AND EIGHTEENTH STREETS, 
Rat Poisons, Trapping and Catching. For copies send 
15 cents to ADOLPH ISAACSEN, “ Sure og 

92 Fulton Street, New York City. 



















2.2 18 68° ENVIR E 42, 843, %44, 445, %46, %47, %48, X49, 
—— . Soe oo |%50, *51, *52, %53, %54, %56, X58, ¥60, 
PATENT ROCK DRILLS %62, %65, *69, ¥74, X78, “84, X91, *94, 


JACKET KETTLES, 


Plain or Porcelain Lined. Tested to 100 Ib. 
pressure. Send for Lists. 
H BURR & CO. 


|AIR COMPRESSORS, J. K. POST & co., *100, *101, *103, *104, *105, *106, 
BOILERS, HOISTS, *107, *108, *134, *141 *174, *176, 


Lumber Merchants) «17. 








614 and 616 Market St., Philadelphia, Pa. 4 GENERAL WINING MACHINERY. Sent by mail to any address on receipt of price. 
Lists sent. Send for Illustrated Catalogue, ADDRESS 
4 aA MACHINERY N.Y; Machinery Depot, MIngersoll Rock Drill Co., SHIPPING: AGENTS, MUNN & CO., Publishers, 
Frankfort Street, N. ¥. 10 PARK PLAOE, N. Y. OSWECO. N. Y. 861 Broadway, New York. 











THE GREATEST LABOR SAVING TOOL EXTANT. SAVES ITS COST IN A VERY SHORT TIME: 


THE “ALLARD” PATENT ORIGINAL SPIRAL SOREW DRIVER. 


Best Quality of Material. This cut sbows bit extended. This cut is about one-half size. 
Superior Workmanship. 


Blades are made of the finest — 
steel and tempered with great (ee 
care, so they will not crumble nor 
turn. Wurranted throughout. 

The Screw Driver herewith poppencnted is designed more especially for light and rapid work; and for the use of those mechanics 
who have large quantities of small screws to drive they are invaluable, saving many times their cost in an incredibly short time. 

Machinists, Gun and Lock Smiths. Cabinet-makers, Coffinemukers, Carringeemakers and all other manu. 
facturers and mechanics who have large numbers of screws to drive will find it a 
very convenient tool for running in screws, No tiresome turning of the hand and twisting of the 

. Press forward, and the spiral turns the screws. Be sure you get the original Allard, Me 

and not an poitedn or infringement so-called spiral screw driver. 

PRICE LIST: No.1. Brass Cylinder and Black Walnut ppadice, retail, $2.25 each, net; 
No. 2. Nickeled Cylinder, Rosewood Handles, $2.50 each, net; No. 3. Nickeled Cylinder, Rose- 
wood Handles, smuli size, $2.50 each, net. Manufactured by F. a. HOWARD. 


THE ALFORD & BERKELE COMPANY, Sole Sa ese, reas patie abcd exe batts 
77 CHAMBERS ST., NEW YORK, U, S&S. A., Ps O. Box 2002. 







a eae ee oe = 
— 


This cut shows bit pushed in, 


OcToBER, 1886. 


Scientific American, Architects and Builders Edition, 
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ARE INSURED AGAINST BY 


THE TRAVELERS, 


Of Hartford, Conn. 


ISSUES ALSO THE 


BEST AND CHEAPEST LIFE POLICY 


IN THER WORLD. 


Indefeasible, Non-Forfeitable, 
World-Wide. 


ASK AGENTS TO SHOW A COPY. 


$2,096,000 
8,417,000 
12,500,000 


Surplus, 

Assets, = 

Paid Policy- Holders, 

JAS. G. BATTERSON, 
President. 


RODNEY DENNIS, 
Secretary. 





COUNTERSINK and DRILL COMBINED. 





The Countersink following the Drill, the job is finish- 
ed at one ope a ‘8 tving the adjusting of tools and 


Made by 
Itussell Mfg. 


work twice. 
Wiley & 


Co., Greenfield, Mass. 








———— 








IMARTIN BRICK MACHINE. 


Latest and Improved Brick Machinery 
FOR BOTH— 
SteaMana Worse Power. 


HENRY MARTIN, 
Inventor, Proprietor, and Manufacturer, 


LANCASTER, PA. 





ae SHINGLES, 





CLAPBOARDS, FENCES,ETC. 


SAM* “CABOT 


| STREE 
70 KI! "zl BOSTON 
SEND FOR CIRCULAR 


ESTABLISHED 1843. 


Manufacturers of 


Nlabié Filings and Fixtures, 


IMPROVED and PATENTED 
IRON, BRASS, BRONZED and NICKEL-PLATED 


POULTRY YARD APPLIANCES, ETC. 


Low estimates furnished to Architects, Builders, 
Carpenters, Masons, etc, 











"CHURCH DWeLune 
-BARNoR SHED. "= 


Indiana Paint &Roorine Co-New York! 


Catalogue Mailed on Application. 


SAMUEL S. BENT & SON, 
No. 111 Chambers St., New York, N.Y. 




















SB 
Samples free, if you mention Scientific American. lj . © 
IQra Pr 
e 
COPES Spectacles, Barometers, Thermome- IN 1g ip 
ELESCOFES Fao awaae (Pee LING INKS. BLFESHORT-WRTE WAS, C 


LEY & C (. successors to R. & J. Beck, pahaielehin, 
2" Illustrated Price List free to any address. 


PLUMBERS’ 


Zane’s Water Closet. 


ENEU JOHNSON & CO.’S INK. Tenth and Lom | 
bard Sts., Phila., and 47 Rose St., opp, Duane St,, N. Y. | 


SUPPLIES. 


Fred. Adee’s Enameled 
Drip Tray. 


Address: The Amerloan Writing 
Machine Co., Hartford, Conn.; ¢ 
New York Office, 237 Broadway, 








=» A PLAIN BRACE, A RATCHET BRACE, 

re A DRILL BRACE, ALL IN ONE. 
DRILL pa Material, Style, Finish, Durability, in 
if “4 Y all respects this Brace is warranted to be 
y the best in any market. Sent by mail, 
postage:paid by us on receipt of $3.00. 
Most Hardware dealers will furnish it at 
the same price. MILLERS FALLS CO. 
No. 74 Chamber St., New York. 


:| SEBASTIAN, MAY & CO’S 


Improved dctew Cutting 





Drip Trays under seats of Water 
Closets have become a necessity, and 
Fred, Adee’s are the best. Zane’s Wa- 
ter Closets are the 


BEST IN THE WORLD. 


Send for circular to 










"yi 






50,000 in use. 








) Por TERS for Users of Steam a a 
Van Duzen’s Patent Steam Pamp 
Hot or Cold, 








Is 
Can Pump < Sandy or Impure, 
Water or Liquids 5 Efficient. 
Has no moving parts. consequently no 
wear, norepairs notrouble. Purchasers 


assume no risks. as we guarantee every 
i Pump. Aboye compurison with Jet 
| Pumps, Ejectors, etc., made of Iron. 
Demiund this Pump ot your dealer and 
take nv cheap substitute, \We make Ten 
Sizes. Prices from $7 to $75. Capacities from 100 to 
20,000 ga'lons per hour. Sta ute for w he it purpose wanted 
and send for Catalogue of ‘** Pumps.’ 
VAN DUZEN & TIFT, 


The Waterhouse System 


or 


ARC LIGHTING. 


Can_ be operated on 
Slow Speed Engines at 
a minimum Expense of 
Power, producing a 
light so Steady and Bril- 
liant that by it the finest 
work can be performed. 
The objections to Are 
Lights tor factory light- 
ing entirely overcome. 
wide ntinlans Much more economical 
than incandescent lights. Send tor catalogue. 


The Wat terhouse blect iri Mig. Co., Hartford, Coun. 


EPPS’S 


CRATEFUL—COMFORTINC. 


Cincinnati, O. 











GOLD MEDAL, PARIS, 1878 
BAKER’S 


Breakfast Cocoa. 


7 Warranted absolutely pure | 
Cocoa, from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
\\ cal, costing less than one cent @ 
) cup. It is delicious, nourishing, 
i |) strengthening, easily digested, and 
1} |\jadmirably adapted for invalids as 
# well as for persons fn health. 
"Sold by Grocers everywhere. 


V. BAKER & CO., Dorchester, Mass, 


SETS OF CASTING 


MODEt ENG 
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f CHL MPG. UD. 























Fred, Adee & Co., 


52 CLIFF STREET, NEW YORK. 
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LATHES rower 


Power 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits, Lathés on trial, & 
eres mailed onapplication \ 

165 W. 2d St., Cincinnes; Oo. 


») E. F. BARNES’ 


SELF-FEEDING 


y Hand- Sawing Machine 


Price of Machine, with extra Table, 
2Saws, #75. 

Without Extra Table, 1 Saw, #65. 

GROOVING CUTTER OR PLOW, 
EXTRA, &6 


a naBNES TOOL CO., 


* 958 Grand St., New Haven, Conn, 











G.M. BREINIG. AGENT, roca afaaaeilc gee Conn 
NEW YORK BUSINESS OFFICE, 96-98 MAIDEN LANE, MANUFAGTURERS OF 


BREINICS. ‘LITHOGEN pated nie yNiNG 


LITHOGEN PRIMER. WOOD STAINS 
ce SILEX FLINT AND FELDSPAR: - 


PAMPHLET GIVING DIRECTIONS FOR_FINISHING HARD WOOD FREE TO ANY ADDRESS. 




































Plummer’s Fruit Evaporators, Punching Presses ef 
Five hundred first premiums. (All sizes.) Over six ; iden 

thousand machines now in use. Send for catalogue. po “ 7) 
ee ans ae eR 2% Ea, 7 SHEET METAL cons, 
FRESE so 58 @ 9 5 5 Nath etaap nd oo A —— 
gk S a es op tiles & Parker Press Cog 2 | 7 
aA ao ld at gi 5 o sae Middletown, Conn. SOE | MINERS & MANUFACTURERS 0S PACKING co 
= Ss % 
See oCiceS E gS 3 § & 2 g| Branch Office and Factory, 203 Center Street, New York. | NEW YORK, Th ASBES BOSTON, 
2 3 e Be a 4 Pie. e 3 33 J OHN ST. CONGRESS St 
5 ae 52 3 ar “ Pores = cnn ene PORGE and Ble ie et end 

* «A = A 2 B Sg =} . amme)]man’s Patent. he lat- 

oo.8 mam a 5 aS est and best. Star Machine Company, H E a ) & B R q ) y N 
Plummer Fruit Evaporator Company, Tudienter; Wi. Buffalo, N. Y. Ss I L Ss V 


Man eo. and Sule Proprietors of 





ROCK BREAKERS AND ORE CRUSHERS. 


We manufacture and in at at short notice and lowest rates, Stone and Ore Crushers con- 
taininu the invention described in Letters Patent. issued to Eli W. Blake June 15th. 1858, togeth- 
er with NEw AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May lith 
and July 20th, 1880. to Mr. 8. L. Marsden. <All Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past twenty years, has been connected with 
the manufacture of Blake Crushers in this country and England. 

FARRELL FOUNDRY AND MACH rp E CO., Manufrs., Ansonia, Conn. 
COPELAND & BACON, Agents. New York 





For BOILERS and STEAM PIPES 
Reduces Condensation of Steam. 
FOR GAS AND WATER PIPES. 
Prevents Sweating and Freezing. 
The Best Non-Conductor of Heat and Cold in the World 
Send for illustrated descriptive Circular, and name this paper. 
143 Worth Street, New York. 
78 and 80 Lake Strest, Chicago. 








SEND FOR GIRCULARS oF 


CK BRE 


BY 


“SIDING, CEILING, f 


“ARCH E San LATH. 
GINCINNAT, 
CORRUGATING CO. 








» CORRUGATED 


WODELand 


XPERIMENTA C.E.Jones& Bro, 


Sed for Circmlars, 


CINCINNATI. O. 
SEND FOR ILLUSTRATED CATALOGUE. 
NONI NA” 


CINCINNATI, 0, 


WORK sricihity, Mlocention tai rapery 


BUILDING PAPER. 


48 Maiden Laue, N.Y. 














Tin, Slate, Gravel, Slag, or Felt Roofing for Factories, Churches, 
Dwellings, &c., in town or country. Best make of Ready Roofing and 
Sheathing Papers, such as two and three ply, Rosin, ars an 
&c. Correspondence solicited, E, S, BR L & 

2217 Chestnut Street, fy Eig otha tt Pa 





Would call the attention of Architects and persons de- 
siring a good article to their Pure Linseed Oi) Paints. 
The most durable and, therefore, the mos’ economical 
in use, Sample cards of colors sent on application, 


Ocrozer, 1886. 








CUTS PANELS OF ANY DE- 
SIGN OR STYLE OF MOULD. 
IN THE,SOLID WOOD. WITH 
NEATNESS AND DESPATCH. 


ISA FIRST-CLASS SHAPER, 
EDGE & SCROLL’ MOULDER. 


DOES GENERAL DOVETAILING. 
WITH THICK OR THIN STUFFS. 


IMPROVED SOLID STEEL CUTTERS. 


BOULT’S 
PATENT | 
REVERSE 
MOTION 


Paneling, Variety Moving & Dovetaina. Machine 


SIMPLE, DURABLE, AND EFFICIENT. 


Scientific American, Architects and Builders Edition, 





FINE 


Cuam, SwitzeRcano, May 6,"81. 

The Battle Creek Machinery Co. 
Battle Creek, Mich 

Gentvemen:— The Boult's Patent 
Moulding. Carvirig, Panelling and 
Dovetailing Machine which. we 
purchased of you in 1877. has been 
in constant use ever since: and 





Charles H. Besly & Co., 


175-177 LAKE STREET, CHICAGO. 
NeaMess Brass ald Copper TOVES,| steam 


SHEET BRASS, BRASS WIRE, 


TOOLS, TAPS, 


DRILLS, VISES, CHUCKS. 


Mention this paper. 





has. given entire satisfaction. in 
every preceese “Too much can- 


Patent 


~ Yours truly, : 
Ancto-Swiss Gono. Mitk Co. 





FOR ALL KINDS OF VARIETY MOULDERS 


MADE TO ORDER 
: AND 
WARRANTED 






Send for Pamphlet 


AND 


sample of Work. 


BATTLE CREEK MACHINERY co.® 





CHARTER’S 


Soha ENCINE. 


Warranted equal to any in 
} Power and Economy, and Superi- 
OY or to all in Simplicity and Com- 
pactness. Gives an Impulse at 
every Revolution. 

H. H. LATHAM, 
Chicago Agent, 115 Monroe Street. 
Williams & Orton Mfg. Co., 

STERLING, ILL. 


GH =SLACK BARREL Mac ey 
=.09 A SPECIALTY Ban 


JOHN GREENWOOD &CO. 
ROCHESTER N.Y 


BARREL, KEG, 
Hcegshead, 


AND 
STAVE MACHINERY. 


Over 50 varieties manu- 
factured by 


|r. & B, HOLMES, 


Chamfering, Howeling, and Crozing. BUFFALO, N. Y. 
















ENGINES 
AND 
BOILERS 
of all sizes. ~* 
Write tor Dirceiar and tell us what you want. 
B. W. pa £31 & SON, Drawer 1004, Elmira, N. Y. 
New York Office: 107 L iberty Street. 


Eastern Agents, HILL, CLARKE & CO., Boston, Mass. 
Our conti Vv er tical Boiler will not prime. No dan- 


ger of burning flues. 
STEAM ENGINES. 


<p \ Horizonta] and Vertical. 


> meagan E =x) Dredsi ing Machinery, 


& Powder, Slate and 
oi ” Fitne| Mill Machinery, Tur- 
bine Water Wheels, 


York Mfg Oo., York, Pa, U.8. A. 






ABAHRRHAIS, 


ww 
Drovidence, R. 1, (2 urk &t.) Sixminutes’ walk ‘West fromstation. 


Original and Only Builder of the 
HARRIS-CORLISS ENCINE, 
With Harris’ Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer's and Steam User's 
By J.W.HIII, M.E. Price $1.25. 


Mm. A. 


wlany al. 
MENTION THIS PAP: 


GUNS=: 


BEST IN THE WORLD, 





CHAMPION 


singt HUN 


le 


. Rifles, Revolvers, Police Goods, &c. Established 1840, 
Sonn Pp, LOVELL’S SONS, Manufacturers, BOSTON. MASS, 


AND MILL FURNISHINCS, 
UTICA, N. ¥., U.S. A. 


MUNSON’S PORTABLE MILLS, 
MANUFACTURED BY MUNSON BROTHERS, 








BATTLE CREEK 
MICHIGAN, U.S.A. 

















Save postage by using Wea- 
ver Metal Mailing Boxes and 
Envelopes, Book Corner Pro- 
tectors, metal, paper cover- 
d. Kor sending merchan- 
dise of ever 


hrough the U. 
eign mails eect a approv- 
y P. Dep apa Pl 


lightest, seronecse No lid 
No strings. 50,000 sizes, Send 
= 10cts. tor sumples and in for- 
+ mation to The Weaver Mail- 
ing Envelope & Box < Co., 315 Race St., Philadelphia. 

De O. ROSSITER, Bole‘Lessee. Agents wanted. 












“UDHN W.CAUGHEY {uz 


EncRaviNG 


eee CUA BURGH PAs | PA. 





P FOR 
fear ENS. 
& PARTICUL 
no baat “ 






On” 


Passenger 





®e Freloht 


Send for Circulars. 
OFFICE: 411 CHERRY STREET. 
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or no attention will be paid thereto. This is for our 
information, and not for publication. 

Reterences to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
Minerals sent for examination should be distinctly 
marked or labeled. 





(1) I. B. B.—The white formation ap- 
pearing on brick walls consists almost wholly of sul- 
phate of magnesia (Epsom salts). See ScrenTIFIC 
AMERICAN SUPPLEMENT, No. 123. 


(2) B. W. B.—You will probably not suc- 
ceed in obtaining a satisfactory red brick from a clay 
burning a gray, although you may endeavor to do so 
by mixing sulphate of iron or iron filings with the clay 
in tempering. The exact quantity of iron necessary for 
the purpose will vary with the description of clay and 
the process of burning, and as no two clays are alike, it 
can only be determined by experiment. 


(3) J. H. asks how to repair concrete 
chimney tops which become wet through under a con- 
tinuons rain and leak on the inside. A. If the concrete 
is quite. hard and only cracked, mix Portland cement 
and sand in equal proportions and carefully filTin; but 
if itissoft, yon can only hope to make a good job by 
pulling away the rotten portions and reforming them 
with really good materials. Take care not to expose 
the cement or concrete to the sun while setting, but 
keep it constantly damp. 


(4) J. A. V. N. says: In the kitchen of 
my cottage I have a driven well, upon which we de- 
pend for all our household purposes. The house is five 
years old, and closed from November to June. While 
this water has always been alittle impregnated with 
iron, it has not, in other respects, troubled us till this 
summer. After standing all night, it is covered with a 
thick yellow scum, and the water pitchers are so coat- 
ed with iron that sand is required to remove it. So you 
can readily imagine what this must be for all laundry 
purposes; and, notwithstanding a great deal is used dur- 
ing the day, it seems to grow worse instead of better. 
We have thought it must be from the rust of the pump, 
which stands idle during the winter. A. Your driven 
well is probably “ black iron pipe,”’ which is always a 
source of rusty water. At first the black oxide scale on 
the inside partially protects theiron. When that comes 
off, there is nothing to prevent the whole surface rust- 
ing. There no remedy but to pull the pipe up and 
drive a galvanized iron pipe in its place, also use a gal- 
vanized iron point and strainer. 


(5) L. R. G. writes: Will you be good 
enough to give sufficient directions for the preparation 
and subsequent treatment of the photographic copying 
papers giving the following results: White lines on 
blue ground, blue lines on white ground, and black 
lines on white ground, on first impression? A. The 
blue process, giving white lines on blue paper, is de- 
scribed on page 52 of the ScrmnTirric AMERICAN, for 
July 28, 1883. The revised blue process is as follows : 
Well sized paper is painted oyer with a brush with the 
following solution, freshly prepared: 30 volumes of 
gum arabic solution (1 to 5), 8 yolumes solution of 
citrate of iron and ammonia (1 to 2), and 5 volumes of 
iron perchloride (1 to 2). The mixture appears limpid 
at first, but soon grows thicker. The paper is dried in 
the dark, then exposed for a few minutes under a nega- 
tive or drawing, and developed witha solution of 1 part 
potassium ferrocyanide in5 parts of water, applied 
with a brush. It is fixed with dilute hydrochloric acid, 
1 to 10, washed thoroughly and dried. Yor black lines 
on white ground the paper is immersed in the follow- 
ing solution : 25 ounces gum, 3 ounces sodium chloride, 
10 ounces iron perchloride, 45° B., 5 ounces iron sul- 
phate, 4 ounces tartaric acid, and 47 ounces water, The 
developing bath is a solution of potassium ferricyanide 
or potassium ferrocyanide, neutral, alkaline, or acid. 
After being exposed, the positive is dipped in this bath, 
and the parts which did not receive the light take a 
dark green color; the other parts do not change. It is 
then washed with water in order to remove the excess 
of the cyanide and dipped into a bath containing acetic, 
hydrochloric, or sulphuric acid, when all the substances 
which could affect the whiteness of the paper are re- 
moved. The lines haye now an indigo black color. 
Wash in water and dry. 


(6) G. C. K. desires information as to 
now to make a cheap filter. A. The mixture of charcoal 
and gravel is fully equal to anything that can be used 
for filtering. If you prefer, the gravel can be substitut- 
ed by spongy iron (metallic iron). See ‘* Experiments 
with the Silicated Carbon’and Spongy Iron Filters,”’ con- 
tained in ScrenTIFIC AMERICAN SUPPLEMENT, No, 165. 


(7) E. L. desires a receipt for making a 
good stove polish or paste. A. Black lead pulverized, 
1 pound: turpentine, 1 gill; water, 1 gill; sugar, 1 
ounce : mix. 

(8) H. 8S. 8., Jr., asks: 1. Would it be 
dangerous, in case of lightning, torun a wire cable from 
the roof of one block across the street to roof of an- 
other, both roofs being tin? A. Unless both roofs are 
well connected with the ground, the lightning striking 
one roof might be conducted to the other, thence 
through the house, doing damage. 2. What result do we 
obtain by mixing a solution of acetate of lead anda 
solution of sulphate of zinc? A, A precipitate of lead 
sulphate. 

(9) N. K. writes: If you were to puta 2 
inch pipe in a 40 foot well, and put a pump on top of 
the ground, with the valye 40 feet from the water, wonld 











the pump work? If not, how high will the water come 
up in the pipe? A. Twenty-eight to thirty-three feet is 
the greatest lift for_an ordinary pump. 


(10) G. L. T. asks: Which is the best 
floor for roller skating rink—a cement or hard kiln- 
dried floor? Which wears out the rollers the quickest ? 
A. The hard wood floor. Cement floor disintegrates 
and becomes dusty, and then is destructive to the roll- 
ers also, 


(11) J. M. 8. writes: In a room for pub- 
lic purposes, 43 feet by 54 feet 6 inches inside measure, 
the ceiling highest in the middle, but not arched, what 
would be the acoustic properties when the distance be- 
tween the floor and highest point of ceiling is 27 feet? 
A. In parts of the room there will probably be consid- 
erable reverberation. The general acoustic properties 
will depend much upon the location of the speaker, the 
angles of the ceiling, and continuity of sides or position 
of rostrum. 


(12) 8. F. asks how to draw a picture on 
glass, for magic lanterns; the substances to be used for 
different colors and the way to use them. A. Very fine 
pictures may be drawn for the magic lantern with an 
ordinary lead pencil on ground glass, afterward varnish- 
ing the glass to render it transparent. If you desire to 
make colored pictures for the lantern, you may use any 
of the transparent tube colors, mixing them with var- 
nish. You will find information on this subject in Sup- 
PLEMENTS, Nos. 423, 173, and 424. 


(13) A. G. 8. asks whether it is possible 
to put iridium on edged tools so as to hold the edge for 
a long time without getting dull ; also, if it can be done, 
the address of any concern that can doit. A. Iridium 
pointed tools will not do to turn hard steel or even cast 
iron, as it is too brittle ; but for pearl, bone, rubber, or 
celluloid it has been proved to do ten times the amount 
of work done with a steel tool before it becomes dull. 
The iridium pointed tooi costs about three times that 
of asteel tool. The tools are made by the American 
Iridium Company, of Chicago, of which John Holland 
is manager. 


(14) H. W. T. asks how to construct a 
dumb waiter or elevator to elevate one or two hods of 
coal, say 50 pounds, from cellar to next story above, 
with little exertion of strength. A. These elevators 
are nothing more in construction than a sort of hung 
platform or box partly balanced by weights, which 
most good carpenters understand. We recommend you 
to consult with some builder in your city. We canvot 
illustrate it in Notes and Queries, 


(15) J. C.—Varnish may be removed by 
warming and applying methylated spirits or wash, with 
equal parts of turpentine and spirits of ammonia, then 
wash with soap suds. 


(16) B. S. writes: I have a bunch of 
small chains entirely coated with rust. I have used coal 
oil to clear the chains of rust, but to no avail. Could 
you recommend a better method ? A. Shake them ina 
bag of fine sand or emery. 


(17) G. E. W. asks how to build a stone 
dam, 70 feet long by 10 feet high. A. Dam should be 8 
feet wide at bottom, 4 feet at top, sloping back ; floor 
may be made of rough logs under the spill, to break the 
fall of water. Portland cement is the best, 1 barrel to 
3 barrels sand ; mix as reqnired in small batches for the 
best results. We think a wooden trunk the best. Make 
it square or octagon as convenient. 20 inches diameter, 
build end into the masonry a few feet, well cemented, 
and terminate in a stone facing on upper side. Make a 
coping of large stone sloping back on the spill, and flank 
with abutments of large stone. Fill in behind the dam 
with gravel and marl even with top of coping, sloping 
Lack at least 30 feet, covering the filling with broken 
stone. 


(18) C. P.—Indian red is made by eal- 
cining iron sulphate. It is a more or less pure iron 
peroxide, 


(19) A. E. 8:—We ean send you *‘ Fur, 
Fin, and Feather,” with game laws of each State, for 
fifty cents. The following is an excellent harness 
liquid blacking: Dissolve by heat 4 ounces glue or 
gelatine and3 ounces gum arabic in 34 pint water, add 
7 ounces molasses and 5 ounces ivory black in fine 
powder; gently evaporate over a water bath until of a 
proper consistence, stirring all the time. Keep incorked 
bottles. : 


(20) E. N. asks how to produce eold in 


a small ice chest without the use of ice. 


sulphate with five parts of hydrochloric acid. 

(21) E. P. E. asks: 1. What is the glue 
or liquid used for sticking fringe and plush on card for 
New Year? A. A good quality of glue dissolved in hot 
water is generally used. 2. Also the liquid used to 
gilt the edges of cards. A A composition consisting 
of four parts of Armenian bole, and one of candied 
sugar, ground together with water to a proper consist- 
ence, and laid on by a brush with the white of an egg. 
This coating, when nearly dry, is smoothed by the bur- 
nisher. It is then slightly moistened by a sponge 
dipped in clean water and squeezed in the hand, after 
which gold leaf is applied. 3. The mixture to bronze 
gas fixtures? A, Mix vinegar or dilute sulphuric acid (1 
acid, 12 water) with powdered black lead in a saucer or 
open vessel; apply this to the brass with a soft plate 
brush by gentle brushing. This will soon assume a 
polish, and is fit for lacquering. The brass must be 
made slightly warmer than for lacquering only. A lit- 
tle practice will enable the operator to bronze and lac- 
quer with once heating. The color, black or green, 
varies with the thickness of black lead. 

(22) A. O. R. desires a recipe of a com- 
pound that would harden wood, so that an article made 
of maple or any other wood, and in general of a shell- 


like form, would be capable of enduring considerable | 


rough treatment. A. It has been found that wood ac- 
quires a remarkable hardness and toughness when it is 
placed in tanks and covered with quicklime, which is 
gradually slaked with water, Wood, such as -is used 
in mines, takes about a week to become thoroughly 
impregnated, 


A. Use one of 
the numerous freezing mixtures, such as equal parts of 
ammonium nitrate and water; or, eight parts of sodium 
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Any person having anew invention may, without charge, 
consult MUNN & C0., Scientific American Office, 
361 Broadway, New York, for advice how to obtain 
a Patent or Caveat. Our Hand Book of Instruc- 
tions relating to Patents sent free. 








Engines and boilers, 3g to4 H. P. Washburn Engine 
Co., Medina, O. 


Wanted—Parties with capital to secure patents in this 
and foreign countries on a very sensitive and reliable 
Engine Governor. Address Geo. 8. Agee, Burnham (Mill), 
Howell Co., Mo. 


For Sale—The machinery, tools, plating apparatus, 
and raw material of a manufacturing establishment, now 
working on orders in brass and other metals, Very low 
rent, including steam power. Address Manufacturer, 
P. O. box 285, New Brunswick, N. J. 


If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtuined. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency, 361 Broadway, New York. 


Inventors of Buttons and Button Machinery, address 
Geo. E. Weaver, Providence, B. I. 


Concrete Apparatus, etc. Ernest Ransome, §. F., Cal. 


The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue,in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Machinery for Light Manufacturing, on hand and 
built. to order. EH. HB. Garyin & Co., 139 Center St., N. Y- 


A Catechisri on the Locomotive. By M. N. Forney. 
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent 
onreceipt of the price by Munn & Co., 361 Broadway, 
New York. 


Guild & Garrison’s Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 


Nickel Plating.—Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, ete. $100 
‘Little Wonder.” A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, ete. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 


Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 


Haswell’s Engineer's Pocket-Book. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills, Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway, New York. 


Wrinkles and Kecipes. Compiled from the ScrEnttI- 
FIG AMERICAN. A collection of practical suggestions, 
processes, and directions, for the Mechanic, Engineer, 
Farmer, and Housekeeper. With a Color Tempering 
Scale, and numerous wood engravings. Revised by Prof. 
Thurston and Vander Weyde, and Engineers Buel and 
Rose. 12mo, cloth, $2.00. For sale by Munn & Co., 361 
Broadway, New York. 


Cutting-off Saw and Gaining Machine, and Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 


Iron and Steel Wire, Wire Rope, Wire Rope Tram- 
ways. Trenton lron Company, Trenton, N. J. 


Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 


See Burnham’s turbine ad. to mill owners next week. 


Pat. Geared Scroll Chucks, with 3 pinions, sold at same 
prices as common chucks by Cushman Chuck Co., Hart- 
ford, Conn. 


Grimshaw.—S'eam Engine Catechism.—A series of 
thoroughly Practical Questions and Answers arranged 
so as to give to a Young Engineer just the information 
required to fit him for properly running an engine, By 
Robert Grimshaw. 18mo, cloth, $1.06. For sale by 
Munn & Co., 841 Broadway, N. Y 


The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


Friction Clutch Pulleys. D. Frisbie & Co., N.Y. city. 


Tight and Slack Barref Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 28. 


Catarrh Curea. 

A clergyman, after years of suffering fronrthat loathsome 
disease, catarrh, and vainly trying every known remedy, 
at last found a prescription which completely cured and 
saved him from death. Any sufferer from this dreadful 
disease sending a self-addressed stamped envelope to 
Dr. Lawrence, 212 East 9th St., New York, will receive 
the recipe free of charge. 


Nystrom’s Mechanics.—A pocket book of mechanics 
and engineering, containing a memorandum of facts and 
connection of practice and theory, by J. W. Nystrom, 
C.E., 18th edition, revised and greatly enlarged, plates, 
12mo, roan tuck. Price, $3.50. For sale by Munn & Co., 
361 Broadway, New York city. 


Lick Telescope and all smaller sizes built by Warner 
& Swasey, Cleveland, Ohio. 


Billings’ Drop Forged Steel C Clamps, Drop Forg- 
ings, all kinds. Billings & Spencer Co., Hartford, Conn. 


Poverty and Distress. 

That poverty which produces the greatest distress is not 
of the purse, but of the blood. Deprived of its richness, 
it becomes scant and watery, a condition termed aremia 
in medical writings. Given this condition, and scrofu- 
lous swellings and sores, general and nervous debility, 
Joss of flesh and appetite, weak lungs, throat disease, 
spitting of blood, and consumption are among the com- 
mon results. If you area sufferer from thin, poor blood 
employ Dr. Pierce’s * Golden Medical Discovery,” which 
enriches the blood and cures these grave affections. Is 
more nutritive than cod liver oil, and is harmless in any 
condition of the system, yet powerful to cure. By drug- 
gists. 


Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science, Address Munn & Co,, Publishers, New York, 
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Only $3.00 a Yenr, including Postage. Weekly. 
52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is publisted weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manuf:ctures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, ete. 

All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription,—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs.—One extra copy of the SCIENTIFIC AMERT- 
CAN will be supplied gratis for every club of five subscribers 
at $3.00 each; additional copies at same proportionate 
rate. 

The safest way toremit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


able to 
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361 Broadway, New York. 
THE 

Scientific American Supplement. 

This is a separate and distinct publication from 
TH SCIENTIFIC AMURICAN, but is uniform therewith 
in size, every number containing sixteen large pages. 
THe ScIuNTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, Mining. 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Encineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPP! EMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 


MUNN & Co.. 361 Brondway, N. Y., 
Publishers SCIENTIFIC AMERICAN. 


To Koreign Subscribers.—Under the facilities of 
the Postal Union, the Sc1ENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other. 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIPNTIFIC AMERICAN, one year; $9, gold, 
for both SCIENTIFIC AMERICAN ani SUPPLEMENT for 
one year. This includes pcstage, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 





PERFECT 
NEWSPAPER FILE 


The Koch Patent File, for preserving newspapers, 
m nes, and pamphlets. has been recently improved 
and price reduced. Subscribers to the SCIENTIFIC AM- 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
“SCIENTIFIC AMERICAN,” in gilt, Necessary for 
every one who wishes to preserve the paper. 


Address 
MUNN & CO., 


Publishers Scrm “TrtFrc AMERICAN: 


PATENTS. 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty one years’ 
experience, und now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms ; 


A pamphlet sent free of charge, on application, con 
taining fullinformation about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
Fa gh gy Rejected Cases, Hints on the Sale of Pa- 

nts, etc. 


We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 


MUNN & ©0.,, Solicitors of Patents, — 
361 Broadway, New York. 

BRANCH OFFICES.—No. 62 and 6&4 F Street. Pae 
cific Building, near 7th Street, Washington, D.C, 
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No. 7 





“Single Magnet®? Ratchet Automatic No. 4. 


For Houses, Banks, Stores, Offices, Work-Shops. 
and Factories. 


MOTTO—Superior Goods at Low Prices. 


country, and to considerable extent in Europe. 


this Company under its inereased facilities. 





No. 7 in Operation. 


general satisfaction to users. 


For Descriptive Circulars, Price Lists, etc., please address, 


THE ELECTRIC GAS-LIGHTING COMPANY, 


No. 45 MILK STREET, BOSTON, MASS. 


LOUIS W. BURNHAM, Vice-Pres. & Gen’l Manager. 
IMPORTA N TT 


To Architects, Builders, House-Painters, Decorators, Boat-Builders 
and Yachtsmen desiring an extremely durable Finish for Wood. 


ROSENBERCS 



































Are superior to any Var 
nishes or Wood-Finishes in 
the market, for the follow- 
ing reasons, Viz. : 


For all classes 


Inside Work, 
Requiring great dura- 
bility, use No. 2 ELAS- 


They possess more 
TICA FINISH, 


body, higher lustre, 


greater resisting pre- kts 

perties to atmospheric Outside Work, 
influences, action oj Requiring extreme 
water and alkali, are Py a4 | STERED ac durability, use No. 1 


ELASTICA FINISH, or 
No. 2 where No. 1 is 
too slow drying. 


more elastic, will not 
scratch or mar, and are 


“FINISHES: 


NO. UNO.Z. 
WORKS: 


734-740 East 14th Street, 


more durable. 








Manufactured by 
733-739 East 13th Street, 


a eer at STANDARD VARNISH WORKS, 


D. ROSENEERG & SONS, 
Office, 207 Avenue D, NEW YORK. 


Send for Samples and Full Particulars, 


ew Jersey Wire Cloth Co.'s 


PATENT STIFFENED 


Fire-Proof Wire Lathing. 


The best surface upon which to plaster. 

It can be applied by any ordinary mechanic. 

It can be applied directly to brick walls. 

It is more easily and rapidly applied than 
any other Wire Lathing. 


For Diseounts and Particulars, apply to 


NEW JERSEY WIRE CLOTH CO. 


TRENTON, N. J., 
—oR— 


John A. Roebling’s Sons Co., 


117 Liberty St., New York. 215 & 217 Lake St.. CHICAGO, ILL. 
14 Drumm Street, SAN FRANCISCO, CAL. 











HE ELECTRIC GAS-LIGHTING 60., "si. tass 


Patentees, Manufacturers and Wholesale Dealers in Electric Gas-Lighting Apparatus and 
Various Electrical Appliances, refers with pride to its 


NEW “SINGLE MAGNET” RATCHET AUTOMATIC 


For House Lighting, which is conceded to be the most Practical Working Automatic Gas Lighter and 
Extinguisher yet produced. It gives great satisfaction wherever used. 





New Ratchet Automatic No. 4. 
The Ideal Burner without its Shell. 


‘aan é - , Our Automatic and Pendent Gas- 
Lighting Apparatus and Electrical Supplies are used by first-class dealers throughout this 


Dealers will find it profitable to handle the improved, standard goods manufactured by 
Our prices will be found low for first-class goods. 


A SUGGESTION—Our Gas-lighting Apparatus is the most convenient 
and desirable of ail the Domestic Electrical Appliances, and no fine resi- 
dence can be considered quite complete without the system. 
and Builders will always find it advantageous to invite estimates from 
the Agents of this Company, whose Electrical Goods give by far the most 















A Great Repository of Practical and Scientific 
Information, 


One of the Fullest, Freshest, and Most Valuable Hand-books of the 
Age. Indispensable to Every Practical Man, 
JUST READY 
PRICE, $2 00. 
Free of Postage to any Address in the World. 


The Techno-Chemical Ressist Book: 


The Techno-Chemical Receipt Book: 


Containing several thousand Receipts covering the 
Latest, Most Important, and Most Useful Discoveries in 
Chemical Technology, and their Practical Application 
| in the Arts and the Industries. Edited chiefly from the 

German of Drs. Winckler, Elsner, Heintze, Mierzinski, 
| Jacobsen, Koller, and Heinzerling, with additions by 
William T. Brannt, Graduate of the Royal Agricultural 
College of Eldena, Prussia, and William H. Wahl, Ph.D. 
(Heid.), Secretary of the Franklin Institute, Philadel- 
phia; author of “ Galvanoplastic Manipulations.” Lllus- 
trated by 78 engravings. One volume, over 500 pages, 
12mo, elegantly bound in scarlet cloth, gilt, closely print- 
ed, containing un immense amount and a great variety 
of matter. 

Price $2.00, free of postage to any address in the world. 

(2A circular of 32 pages, showing the full Table of Con- 
tents of this important book, sent by mai! free of postage to 
aoe one in any part of the world who wilt furnish his Ad- 

e388. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut Street, Philadelphia, Pa., U.S.A. 


es 


Joshua Rose's Great Treatise on 
Steam Engines. 


JUST PUBLISHED. 


MODERN STEAM ENGINES. 


An Elementary Treatise upon the Steam Engine, writ- 
ten in Plain Language, for use in the Workshop as well 
as the Drawing Office; giving full explanations of the 
Construction of Modern Steam Kngines; including 
Diagrams showing their actual Operation; together 
with complete but Simple Explanations of the Opera- 
tions of Various Kinds of Valves, Valve Motions, Link 
Motions, ete., thereby enabling the Ordinary Engineer 
to clearly understand the Principles Involved in their 
Construction and Use, and to Plot out their Movements 
upon the Drawing Board. By JOSHUA Rosg, M.E.. au- 
thor of ‘The Complete Practical Machinist.’ Llustrat- 
ed by 422 engravings. In one vol., 4to, 820 pages. 

Price $6.00, free of postage to any address in the world. 

(#" An illustrated Circular, 8 pages, 4to, giving the Con- 
tents of this remarkable Book, will be sent free to any one 
who wilt furnish his address. 


OTHER BOOKS BY THE SAME AUTHOR. 


The Complete Practical Machinist, embracing 
Lathe Work, Vise Work, Drills and Drilling, Taps and 
Dies, Hardening and Tempering, the Making and Use of 




















al 
New Thumb-Cock Burner 
No. 13. 





Architects 





Tools, Tool Grinding, Marking Out Work, ete. Llustrat- 
|; ed by 356 engravings. 14th edition, thoroughly revised 
and in great part rewritten. 12mo, P $2.50 


No. 13 in Operation. 


Mechanical Drawing Self Taught, comprising 
instructions in the selection and preparation of Drawing 
Instruments, Elementary Instruction in Practical Me- 
chanical Drawing, together with examples in Simple 
Geometry, and Elementary Mechanism, including Serew 
Threads, Gear Wheels, Mechanical Motions, Engines 
and Boilers. Illustrated by 330 engravings. 8vo. $4.00 


The slide Valve Practically Explained, embrac- 
ing Simple and Complete Demonstrations of the Opera- 
tion of Each Element in the Slide Valve Movement, and 
illustrating the Effects of Variations in their Propor- 
tions, by examples carefully selected from the most re- 
centand successful practice. Illustrated by 35 engrav- 
ings. 12mo, * - * é - ‘ $1.06 
(eB The ubove or any of our Books sent by mail, free of 
eee at the publication prices, to any address in the 
world. 

(Our Descriptive Catalogue of Practical and Scientific 
Books, 96 pages, 8vo, and our other Catalogues and Circulars, 
the whole covering all of the bran: hes of Science applied to 
the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa. 


inclosing business card, 


Notice to Contractors,—Filters. 


Sealed bids for the construction, in the City of Chey- 
enne, Wyoming Territory, of a system or process of fil- 
tration adapted to the purification of the water supply 
of the city, will be received at the office of the City 
Clerk of said city until 7 o’clock P. M. of Friday, October 
8, 1886. Bids should be for a plant supplying 1,000,000 
gallons and also for a plant supplying 1,500,000 gallons in 
twenty-four hours. A guarantee for the perfect work- 
ing of the system will be required. The system or pro- 
cess isto be constructed and operated to the satisfaction 
of the Council Committee on Waterworks. Bids should 
be indorsed: “ Proposals for the Construction of a Sys- 
tem of Filtration for the City of Cheyenne, Wyoming.” 
Bids will be opened at the City Hall in the evening of 
above date. 
=r City Council reserves the right to reject any or all 

ids. 

Description of water-works and sample of water sent, 


on application to 
WM. G. PROVINES, 
City Engineer. 


TO ARCHITECTS, con ives bone 
ings, Montreal, will be ae On May mart 


For information apply to Rev. Rector Methor, 
Quebec Seminary. 


DYNAMO CASTINGS A SPECIALTY. 


$3, $6 and $12. Acoustic Telephones, $4. Electric Light 
Scarf Pins and Magnet Wire at lowest prices. 
G. W. APSEY, North Cambridge, Mass. 














WITIIERBY, RUGG & RICHA RDSON. Manufacturers 
of Patent \\ood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 





by R. Ball & Co.. Worcester, Mass. 


“25c. POLYGRAPH. 25c.” 


Greatest drawing instrument ever invented. Source of 
_- - endless instruction and amusement. Every boy and girl 
| should have one. A wonderful help to ladies in making 

original designs for all kinds of fancy work. A revolution 


Send for Catalogue. 















; ay of EVY z OUR 4 in drawing. Sample by mail 25c. Wonder Catalogue free. 
CALDWELL’S SPIRAL STEEL CONVEYOR, HARBACH ORGAN CO, 
131-133 West Washington St., Chicago, Ill. 809 Filbert Street, Philadelphia, Pa. 





STANLEY'S PATENT FLOOR PLANE. 


This tool will be found useful for 
planing Floors, Bowling Alleys, 
Skating Rinks, Decks of Vessels, 
etc. The construction of the Plane 
will enable the owner to do more 
work, and with less outlay of 
strength, than can be done with 
any other tool. 













The weight of the Plane is about 10 
lbs., and the full length of the handle, 
45 inches. 
PRICE. 
No. 74.—Floor Plane, 1014 inches in 
length, 25g inch Cutter, . $4 50 
—— MANUFACTURED BY THE — 


STANLEY RULE and LEVEL 
WEev BRITAIN, COnNwWN- 


FOR SALE BY ALL HARDWARE DEALERS. 


CO., 


viii Scientific Amerie, Architects and Builders Edition, 


BLACK DIAMOND WROUGHT IR 
ALL SIZES. 





ON FURNACES. 














































































BRICK SET. | 
Patent Self-cleaning Ash Pit. Sure 
preventive of fire from hot ashes, 
Patent Clinker Crushing and Dump- 
ing Grate. 


SAVES FUEL. 


SCHOEN HEATER AND STOVE COMPANY, 
18 North Eleventh Street, Philadelphia. 


FIRST-CLlLass 


HEATING APPARATUS, 
J. REYNOLDS & SON, 


Thirteenth and Filbert Streets, PHILADELPHIA, PA., 
— MANUFACTURERS OF — 


Steel Air-Tight Furnaces, 


EEYSTONE 
STEEL FURNACES. 


BRICK -SET AND PORTABLE. 



























































For Anthracite and Bituminous Coal 
or Wood. 


Our heaters are strictly first-class, made of the best material and workmanship, 
and are supplied with the Reynolds’ Shaking : 
appliances. They are absolutely Gas, Dust and Smoke-tight. Cooking Ranges, 
Low and Half-low Grates, in great variety of styles and sizes. Descriptive circulars 
sent free to any address. The trade supplied. 






















































Grate, the best labor and fuel-saving | jomapii 





= New Catalogue of Valuable Papers 


ree of charge to any address. 
n f 2 MUNN & CO., 361 Broadway, N Y. 











PAR TALTE 


alld RADIATORS, 


Direct and Indirect. 


























i]; Most Simple and 
| Rellable Air Valve 
ij| Made. Nothing to 
i} Get Out of Order. 
i) Has No Movable 
iii Plece. NO Loose 
| Thimbles to Fly Off, 
iii Every Valve Is Thor- 
| Oughly Tested, and | 
iii Warranted to Clive & 
iii Satisfaction. pee i 

















































































































































































































Stained and Mosaic Class. 





THE TIFFANY GLASS 


COMPANY, 


333-335 Fourth Avenue, 


NEW YORE. 


LOUIS C. TIFFANY, Pres’t and Art Director. 
JOHN DUFAIS, Secretary. 
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Send for Circular of New Tools. 


WINERAL WOoOOo.u! 


INDESTRUCTIBLE. FIRE-PROOF. SOUND-PROOF. 
FROST-PROOF., VERMIN-PROOF. ODORLESS. 
For Deadening, Fire-Proofing, Insulation of Heat and Cold in Build- 
ings, Prevention of Frost in Water or Gas Pipes. 





























(Patented May 29, 1883.) 


Also Fire-Proof Sectional Coverings for Steam Pipes and Boilers, Best non- 
conductor for all surfaces, Steam or Fire Heat. Will not Char, Crack, or Burn. 
Easily applied and removed by any one, and is indorsed by Insurance Com- 
panies. For full information and sample free, address 


Western Mineral Wool Co., 


Box 123. CLEVELAND, O. 


PRINGLE MITCHELL, Vice-Pres’t and Manager. 
JOHN CHENEY PLATT, Treasurer. 


——— 


DRAWING 
INSTRUMENTS, 
DRAWING PAPER, 
BLUE PROCESS 

PAPER, 
AMERICAN 
LIQUID INK. 


A fully illustrated and priced Rape eS of 200 pages 
of allinstruments and materials used by draughtsmen 
sent upon mention of this paper. 


G. S. WOOLMAN, 


116 FULTON S8T., 
NEW YORK, 


Excelsior 
PATENT 


VENTILATOR, 


Thoroughly effective. 
Have given satisfaction 
wherever used. Send for 
Circular and Price List. 


JAMES R. DAVIES, 
18 Park Row, 


New York City, 


GIN R S 
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BILLINGS % SPENCERC® — 


HARTFORD CONN. 


WARM 


AIR 


TROY. 


5. 


contained in SCIENTIFIC AMwnxICAN SUPPLEMENT, sent 


he 108 Liberty St., 


OctrosEr, 1886, 


YEARS’ EXPERIENCE 


as Heating and Ventilating 
Engineers. 
Ee 


FURNACES 


CHICAGO, CLEVELAND, 
G. G. HALLETT, 236 Water St, N. Y. 
M. HOWES & CO., 44 Union Street, Boston. 


SEND FOR DESCRIPTIVE CATALOGUE. 


TEAMEWAENIN(: 








CONSTRUCTIONS THE BEST. 
SEND FOR. CIRCULARS. . 


STEAMHEATING CO. ROCHESTER NY. 





iB EUREKA 











Bibb’s Celebrated Origina 
BALTIMORE 
FIRE-PLACE HEATERS, 


To warm upper and lower rooms. 
The handsomest, most economical 
Coal Stoves in the world. 
B.C. BIBB & SON 
Foundry Office and Salesrooms, 
89 and 41 Light Street, 
Baltimore, Md. 
MARBLEIZED SLATE MANTELS, 
RP-Send for Circulars. 


EI: DISON 


Electric Lamps, to 40 candle power, for battery 
use. 


B Battery and 








1-2 Candle Lamp, $4.50 


" » lord ” 5.00 
. ” ” Sor4 o a 6.00 
* # » 6 a # 7.00 


Special offer of 1,000 Edison Resistance Lamps, 
103 volts, 185 ohms, $1.00 each. Very liberal dis- 
counts on quantities, 


Motors, Primary, and Storage Batteries, and 
Electrical Supplies. 
Send 5c. for Catalogue. 


THE STOUT-MEADOWCROFT co., 
Authorized Agents of the Edison Lamp Co., 
P. O. Box 2411, S82 and 84 Fulton St., N. Y. 


Ice, elrigerating 


Ventilating Machines, 


JTARMANS PATENT 


YORK MFG. CoO., 


YORK, Pa. 





CLARK’S 
Noiseless Rubber Wheels 


Do away with the wearing 
and splintering of floors 
caused by Iron Wheels. 
In different styles 
for work in Mills, Ware- 
houses, Hospitals, etc. 
Catalogue tree. GEO. P. 
CLARK, Box <A, Wind- 
sor Locks, Ct. ; 
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FIG. 2. 





Cross Section of Stop Bead and Cas- 
ing, with Fastener applied. 











|| Nelson’s Perfect Fastener, 
Pat. March 23, 1886. 


| The Simplest, Cheapest, and Best 
Fastener ever invented, 















































| to Prevent 
| Rattling and Binding of Window 
Sashes, 


Free Sample on application. 































































































Bectinn or Stop 
Bead. 
Sole Manufacturer, 

Cc. R. NELSON, 

NEW YORK QTY. 

P. O. Bex 2771. 
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VALUABLE BOOKS FOR ARCHITECTs, BUILDERS, ETC, 


Promptly sent, on receipt of the price, by MUNN & CO., 361 Broadway, New York City. 





A LARGER CATALOGUE 


OF BOOKS SENT FREE. 








Architecture. 


American Cottages.—Consisting of 44 large 
uarto plates. Containing Orginal Designs of 
fedium and Low-cost Cottages, Seaside and 

Country Houses. Also, a Club House, School 
House, Pavilion, and a small Seaside Chapel, to- 
gether with a Form of Specification f or Cottages, 
All in the latest prevailing styles. One large 
Guarto VOIUMG. see ncswias sewers oe en .... $5.00 


Architectural Studies.—PART I. 12 designs 
for Low-cost Houses. This set includes prize de- 
signs for $2,500 houses. Show Elevations, Plans, 
and Details, together with Specifications, Bills of 
Materials, and Estimates of Cost. In addition to 
the above there are given a number of other de- 
signs ranging in cost from $500 to $4,000...$1.00 

PART II. Store Fronts and Interior Details. 
Containing 12 plates of Designs and Details for 
the following classes of stores : Drug Stores, Res- 
taurant, Village Shop, Retail 25-ft. Store, Bank 
and Office Finish, Cigar Store, Corner Dry Goods 
Store, Store Front, basement and first story and 
others. Paper portfolio.................56: $1.00 


PART III. Stables. Containing 12 plates of 
Stables suitable for Village lots, ranging in cost 
from $300 upward. Paper portfolio... .. $1.00 


Bicknell’s COTTAGE and VILLA ARCHITEC- 
TURE.—Containing 66 plates (Plates 1-66 W. & B. 
Bldgs.), showing Plans, Elevations, Views, Sec- 
tions, and Details of low-priced, medium and 
first-class Cottages. Villas, Farm Houses, and 
Country seats. Also Specifications for Frame 
and Brick Dwellings, ete. Drawings to 


Bicknell’s PUBLIC BUILDINGS.—Containing 
21 plates (Plates 90-108 and_ 133-135 Wooden and 
Brick Buildings), showing Libraries, Town Hall, 
Masonic Hall, Hotels, Opera House, Court House, 
and Railway Stations, including a variety of de- 
tails of same. Descriptive Letterpress, etc. 
Drawings to scale........ ........ fae ae wineae $2.50 


Miscellaneous Church Details, etc. Designs to 
PUGRNG nc abe basin ich spi Sees isieiste cinie's ore Becnty. $2.50 


Bicknell’s STABLES, OUTBUILDINGS, FEN- 
CES, and MISCELLANEOUS DETAILS.—Con- 
taining 24 Plates (136-160 W.& B. Bldgs.), showing 
16 Plans, Elevations, and Views of Stables, several 
Outbuildings and Fences, and over 100 Miscella- 
neous Details. Also Summer Houses, Seaside 
Cottages, Boat Houses, Street View of 12 Dwell- 
ings, ete. Elevations and Plans to Scale...$2.50 


Bicknell’s STREET, STORE, AND BANK 
FRONTS.—Containing 22 plates (Plates 67-89 W. 
& B. Bldgs.), showing 34 designs of Street Fronts, 
for Dwellings, Stores, and Banks, including sev- 
eral Plates of Details. Drawings to Scale..$2.50 


Brown’s BUILDING TABLE AND ESTIMATE 
BOOK.—By a Practical Mechanic. For Carpen- 
ters, Builders, and Lumber Men. One 8vo vol- 
ume, cloth, 152 pages.........--.eeseee . ...$1.50 


Brunner.—COTTAGES; or, Hintson Economi- 
cal Building. Containing 24 Plates of Medium 
and Low-cost Houses, contributed by different 
New York architects, together with descriptive 
letterpress, giving Practical Suggestions for 
Cottage Building. Compiled and edited by A.W. 
Brunner, Architect. nd a Chapter on the 
Water Supply, Drainage, Sewerage, Heating and 
Ventilation, and other Sanitary Questions relat- 
ing to Country Houses. By Wm. Paul Ger- 
hard. One 8yo volume, cloth..........-- .. $1.00 


Bryan’s ARCHITECTURAL PROPORTION.— 


By A. J. Bryan, Architect. A new system of 
Proportion, showing the relation between an 
order of Architecture and a Building of any 
kind. Illustrated............ OT) POLK $1.5 
Buck’s ALBUM OF MANTELS.—One large 
quarto volume bound in cloth............. $4.00 
Unbound in portfolio. ... 2... cnn ee see ose 4.00 


This book contains 60 plates and 103 designs of 
mantels and shelves. 


Cameron’s PLASTERER’S MANUAL.—Second 
revised edition. By K. Cameron. Containing 
accurate descriptions and illustrations of tools 
and materials used in Plastering. Description of 
the appearance and _ action of every variety of 
Lime and Cement; Instructions for making all 
kinds of Mortar ; Instructions for doing all kinds 
of Plain and Ornamental Plastering; Cistern 
Building ; Form of Contract; Useful Tables ; 
many important Recipes, ete. Cloth, 12mo....75 


Camp’s DRAUGHTSMAN’S MANUAL; or, How 
Can I Learn Architecture? By F. T. Camp. 
Containing Hints to Inquirers and Directions in 
Draughtsmanship. Contents : Introduction ; Pre- 
liminary Words; Draughtsman’s Outfit; Technics 
of Planning ; General Remarks on Planning ; 
General Remarks on Exteriors; Drawing the 
Plan; Using the Instruments; Designing the El- 
evations; Tracing and Inking; Proportion of 
Rooms. New Revised and Enlarg Edition. 
One small volume, cloth............ .... .--.-.050 


Cummings? ARCHITECTURAL DETAILS.— 
By M. F. Cummings, M.A., Architect, Associate 
Author of *‘ Architecture, by Cummings & Mil- 
ler.” Containing 387 Designs and 967 Lilustrations 
of the various parts needed in the construction 
of Buildings, Public and Private, both for the 
City and Country ; also Plans and_ Elevations of 
Houses, Stores, Cottages, and other Buildings. 
One large quarto volume, 56 Plates. Reduced 
from $10.00 to...... Ser Poke rarer $6.00 


Carpentry and Building. 


Bales.—THE BUILDER’S CLERK. A Guiae to 
the Management of a Builder’s Business. By 
Thomas Bales. Feap. 8vo, cloth... ...........60 

Beckett.—BUILDER’S PRICE-BOOK, The Pro- 
vincial Builders’ Price-Book and Surveyors’ 
Guide; giving the leading Data on which the 
Prices are computed, and Modes of Measure- 
ment, mainly taken from the recommendations 
of the Manchester Society of Architects and the 
Master Builders of Yorkshire. Compiled by 
Richard Beckett. 8vo, cloth.......... 3 ba $1.50 

Bell.—CARPENTRY MADE EASY. By William 
E. Bell. With 44 Plates and nearly 2 eee 

“uh 0 


BWO Powe soes cosas secwosmadeaeneé . 


Brown’s BUILDING TABLE AND ESTIMATE 
BOOK.—For Carpenters, Builders and Lumber 
Men. Bya Practical Mechanic. One large 8vo 
volume, cloth, 152 pages ...... . ..... .... 1.50 

Bulltock.—COTTAGE BUILDER, THE AMERI- 
CAN.—By John Bullock. With numerous De- 
signs, Plans and Specifications. 8vo, 75 engrav- 
eee OS Seon RR ea 7s Se eerie $3.50 

Burns.—BUILDING CONSTRUCTION. By R. 
S$. Burns, C.E., of Manchester. Timber and 
Tron Work. Two volumes, with Pe (In El- 
ementary Series.) l6mo, $1.50; advanced 
Poy Ree ae ae Pivew dvb vose2s6t. $3050 


Clark.—BUILDING SUPERINTENDENCE. By 
T. M. Clark. 194 Diagrams. 336 pages. 8vo, 
RONUNR Shae Ha 505.5). galas a5] Felaee deleisinie ds $3.00 

This work is intended to supply a want expe- 
rienced especially by young architects and those 
intending to build and supervise for themselves, 
The author selects three typical classes of build- 
ings, namely, stone, wooden, and brick, and 
shows the different stages of construction in 
each, from the breaking of the ground to the 
completion of the structure in every detail. The 
book is not designed asa manual of architecture 
and construction, but considers exclusively and 
minutely the best methods for selecting proper 
materials and using those materials economical- 
ly and to the greatest advantage. 


Creswell.—HANDRAILING AND STAIRCAS- 
ING. A Complete Set of Lines for Handrails by 
 Squarecut System,” and Full Practical Instruc- 
tions for Making and Fixing Geometrical Stair- 
cases. By Frank O. Creswell, of the Liverpool 
School of Science, Medalist for Geometry. With 
upward of One Hundred Working Drawings. 


OC rs oS eee tian cceeiaeet cowelen’s $1.50 
Cupper.—UNIVERSAL STAIR BUILDER. By 
R. A. Cupper. 29 Plates. Cloth ........... 5 


This is one of the cheapest books in the market 
on the subject, and for that reason, and also on 
account of its merits, has had an extensive sale. 
Several new methods are presented which are of 
interest to stair builders, among which may be 
mentioned a new plan for sawing the twist part 
of any hand-rail square from the face of the 
plank and to a parallel width. Also a new 
method for forming the easings of the rail by a 
gauge. Practical problems in geometry are in- 
introduced explanation of the principles upon 
which the methods depend. 


Davidson.—_THE AMATEUR HOUSE CAR- 
PENTER. A Guide in Building, Making, and 
Repairing. By E. A. Davidson. 8vo, cloth.$4.00 


Davidson.—THE BOY JOINER AND MODEL 
MAKER. By E. A. Davidson. 8vo, cloth. 200 
BPISEATONS 252» tleverchal centers. waa t en $2.50 


De Graff.—_THE. GEOMETRICAL STAIR- 
BUILDER’S GUIDE. A Plain Practical System 
of Hand-Railing, embracing all its necessary De- 
tails, and Geometrically Illustrated by 22 Steel 
Engravings; together with the use of the most 
approved principles of Practical Geometry. By 
Simon De Graff. 4to......... mealies pee Ss $2.50 


De Graff._EVERY MAN HISOWN MECHANIC. 
A complete and comprehensive guide to every de- 
scription of Constructive and Decorative Work. 
In three parts. Part_I.—Household Carpentry 
and Joinery. Part IJ.—Ornamental and Con- 
structive Carpentry. Part ITI.—Household Build- 
ing, Artand Practice. 816 pages. Illustrated by 
750 Engravings on Wood. 1 8vo vol., cloth.$3.50 


Fairbairn.—THE APPLICATION OF CAST 
AND WROUGHT IRON TO BUILDING PUR- 
POSES. By Wm. Fairbairn. Fourth Edition. 
Svo..clotn.. Lilustrated:....... ssrensaeescere- $6.50 


Gould.—THE AMERICAN STAIR BUILDER’S 
GUIDE. Ilustrated by 32 Original Plates, with 
supplement of 5 additional Plates showing a 
Variety of Newels, Balusters, and Rails, fully 
described and drawn to scale. By L. D. Gould. 
OneSvo Volume: 2 si... sas vccteetbiads fleet 50 


Gould.—CARPENTER’S AND BUILDPER’S 
ASSISTANT AND WOOD-WORKER’S GUIDE. 
The work is intended to combine the Knowledge 
the Workman requires to construct any design 
in Carpentry by an easy system of Lines, reduc- 
ing the Science of Construction to an Agreeable 
and Pleasant Occupation, rather than an Un- 
pleasant Task. By L. D. Gould. Architect and 
Practical Builder. Revised and enlarged edition. 
Cth Loli 0s 2 SEPARA BC AD ACACIOE ASR AC $2.50 


Hamilton._ARCHITECT’S AND STAIR- 
BUILDER’S TABLES OF TREADS AND 
RISERS. This book will be found a convenient 
and practical reference book, By John A. Hamil- 
ton. One oblong 16mo, imp., cloth..... eee 50 


Hatfield.—THE AMERICAN HOUSE CARPEN- 
TER. A Practical Treatise on the Art of Build- 
ing, comprising Styles of Architecture, Strength 
of Materials, Floors, Girders, Trusses, Iron 
Beams, Tubular Girders, etc., Stairs, Doors, 
Mouldings, Cornices, etc., with valuable tables. 
Eighth edition. Illustrated with engravings and 
photos. By R. G. Hatfield. 1 vol., 8vo, cloth. 


Hodgson.—PLASTER AND PLASTERING, 
MORTARS, AND CEMENTS. Howto make and 
how to,use. Being a complete guide for the 
plasterer in the preparation and application of 
all kinds of Plaster, Stucco, Portland Cemen 
Hydraulic Cements, Lime of Tiel, Rosendale an 
other Cements, with useful and practical infor- 
mation on the Chemistry, Qualities, and Uses of 
the various kinds of Limes and Cements. Forty 
figures of Ceilings, Centerpieces, Cornices, Pan- 
els, and Soffits. By Fred. T. Hodgson.....$1.00 


Hodgson.—A TREATISE ON THE CARPEN- 
TER’S STEEL SQUARE AND ITS USES. A 
description of the Carpenter's Framing Square, 

iving simple and easy methods of obtaining the 

ength and Bevels of all kinds of Rafters, Hips, 
Groins, Braces, Brackets, Purlins, Collar Beams, 
and Jack Rafters. Also, its application in ob- 
taining the bevels and cuts for Hoppers, Spring 
Mouldings, Octagons, Stairs, and Diminished 
Stiles. By Fred. T. Hodgson. Illustrated by 
over fifty large and clear wood cuts, 12mo, 
DIGHNEMES cicoess davicccpiancome ee moter A ipa $1.00 


Holly.—CARPENTER’S AND JOINER’S HAND- 
BOOK. Containing a Complete Treatise on 
Framing Hip and Valley Roofs, together with 

* much valuable instruction for all Mechanics and 
Amateurs. Useful. 18mo, cloth......... ea 


Lukin.—THE YOUNG MECHANIC. Practical 
Rarpeetry Containing directions for the use of all 
kinds of Tools, and for the construction of Steam 
Engines and Mechanical Models, ineluding the 
Art of Turning Wood and Metal. By John Lu- 
kin; f linstrated:) J2mois2i53 3 tae abe weni<ee $1.75 


Monckton,.—NATIONAL CARPENTER AND 
JOINER. A complete work on constructive 
Carpentry, showing the Simplest Methods of find- 
ing all Joints and Geometrical Forms, including 
Splayed Work, Groined Ceilings, Framing, Roof- 
ing, Domes, Niches, Raking, and Level Mould- 
ings, ete. By James H. Monckton. One small 
quarto volume ....... $5.00 


Maloney’s CARPENTER'S AND JOINER’S 
POCKET COMPANION. The most useful Rules 
and Memoranda, collected from some of the 
best Architectural Works of the day, and prac- 
tically tested by many years’ experience in the 
Shop, Factory, and Building; also a treatise on 
the Framing Square. Compiled by Thomas 
Maloney, Carpenter and Joiner. 12mo, cloth .50 

Riddell.—THE ARTISAN. By Robert Riddell. 
40 full-page plates, 9 by 11 inches, with necessary 
explanatory text Cloth........ BALD. casts $5.00 

he design of this work is to show the most 
practical methods that may be applied to works 
of building and other construction. It com- 


mences with problems in plane geometry, 
gives some attention to the use of the framing 
square in the solution of practical problems, de- 
votes a plate.to Gothic arches, three plates to- 
splayed work, and two plates to butt joints. The 
latter half of the book is devoted to framing 
problems and hand-railing. 


| Riddell.—NEW ELEMENTS OF HAND-RAIL- 


ING. By Robert Riddell. Revised edition, 10% 
by 1344 inches. 41 plates. Cloth...........$7.00 
This is a comprehensive work on hand-railing, 
taking the learner from simple geometrical 
problems by easy stages through all the different 
forms in which hand-railing is used. The author 
is well known to American mechanics, and this 
book is one of the best which he has issued. 


Riddell.—LESSONS ON HAND-RAILING FOR 
LEARNERS. By Robert Riddell. 33 plates 9 by 
11 inches, and descriptive text. cloth..... $5.00 

This work introduces the student at once to 
the practical operations of hand-railing, and 
commencing with easy problems, advances by 
regular steps until the most difficult are reached 
and mastered, The explanations throughout are 
suited to the comprehension of the beginner in 
hand-railing, but who is a competent joiner 
and capable of executing work properly. The 
methods explained in this work differ in some 
respects from those employed by the same au- 
thor in other books upon this subject. 


Riddell.—LESSONS IN CARPENTRY BY THE 
SLIDE RULE. By Robert Riddell. 44 pages 
and 30 full pages of plates, 734 by 93 inches, cloth. 
The book and improved slide rule.......... $3.00 

This work is just what is indicated by its title, 
and isa practical guide to the use of the slide 
rule in the everyday work of the builder. Dia- 
grams of the position of the slide are shown in 
connection with each class of problems present- 
ed, while the large plates illustrate the results 
attained. No attempt is made to explain the 
philosophy of the instrument or the principles 
upon which it operates, but all the space is de- 
voted to showing its practical application. An 
improved slide rule accompanies the book. 


Riddell.—_IMPROVED SLIDE RULE.....$1.50 
Mr. Riddell has had an improved slide ruie 
manufactured to accompany his book, which we 
are prepared to supply at the price named, post- 
age puid, 

Sylvester._MODERN HOUSE CARPENTER’S 
COMPANION AND BUILDER’S GUIDE. By 
W. A. Sylvester. Third edition, enlarged,‘45 full- 
page plates containing 109 illustrations, 210 pages, 
ZO OlOtiM sect ous acnen cane a } 


Building Materials. 


Davis.—BRICKS, TILES, AND TERRA COTTA. 
By Charles T. Davis. A Treatise on the Manu- 
facture, and Materials, Tools, Machines, and 
Kilns used. 800 pages, 228 engravings and 6 
RTE yoneoaec Moraes MContOt EEros spore. . 

Gillmore.—REPORT OF THE COMPRESSIVE 
STRENGTH, SPECIFIC GRAVITY, AND RA- 
TIO OF ABSORPTION OF THE BUILDING 
STONES IN THE UNITED STATES. By Ma- 
jor-Gen. Q. A. Gillmore. 8vo, cloth, .....$1.00 


Gillmore.—ROADS, STREETS, AND PAVE- 
MENTS. By Major-Gen. Q. A. Gilmore $2.00 


Gillmore.—A PRACTICAL TREATISE ON 
COIGNET BETON AND OTHER ARTIFICIAL 
STONES. By Major-Gen. Q. A. Gillmore. 8vo, 
cloth. With numerous plates......... ... $2.50 

Gillmore.--CEMENTS. By Major-Gen. Q._ A. 
Gillmore. A Practical Treatise on Limes, Hy- 
draulic Cements, and Mortars............-. $4.00 


Reid.—PORTLAND CEMENT. _ The Science and 
Art of the Manufacture of Portland Cement, 
With observations on some of its constructive 
applications. By Henry Reid, C.E., author of 
“A Practical Treatise on Concrete,” ete. 8vo, 
QUOC Ee cette nce ocisacah ees Dene Rakes t $7.25 


Reid. — CONCRETE. A Practical Treatise on 
Natural and Artificial Concrete, its Varieties and 
Constructive Adaptations. By Henry Reid, C.E., 
author of ‘‘ The Science and Art of the Manu- 
facture of Portland Cement.’ Third edition. 
BUONGLOLD nsec act ecccces Pe AER EA $6.00 


Orawing. 


Camp.—DRAUGHTSMAN’S MANUAL: or, 
How can I Learn Architecture? By F. 'T. Camp. 
Cloth. . 

This little pamphlet answers a great many 
questions asked by beginners in the study of 
architecture and draughting. It contains many 
valuable hints concerning the draughtsman’s 
outfit, the technics of planning, etc. 


Davidson.—ORTHOGRAPHIC AND ISOME- 
TRIG PROJECTION. By Ellis A. Davidson. 144 
pages, 4 by 6 inches, illustrated by 49 plates, lim D 
WiGtieeeteeeecas- a ases pee aaeteb ben conea he $1.0 

This is a cheap and very satisfactory work re- 
lating to the subjects indicated by its title. 

Daviason.—DRAWING FOR CABINET MA- 
KERS. By Ellis A. Davidson. 120 pages, 4 by 6 
inches, 24single and 5 double page plates, limp 
cloth 5 


to him. 


Davidson.—DRAWING . FOR CARPENTER’S 
AND JOINERS. By Ellis A. Davidson. 104 pages, 
4 by 6 inches, 250illustrations, limp cloth..$1.75 

This isa convenient handbook for carpenters 
and joiners, giving prominence to those problems 
in linear and geometrical drawings specially ap- 
plicable to their work. 


Hodge.—LINEAR PERSPECTIVE. By Henry 
Hodge. 86 pages, 844 by 10 inches, 110 litho- 
cepped pistes pspet ht ee bot cary £5 

This work is standard in character. It com- 
mences with elementary problems and explains 
the artin a way to be easily comprehended by 
the student who has no instructor. It is largely 
used in preparing students for examination in 
some of the English schools. 


Hulme.— MATHEMATICAL DRAWING 
STRUMENTS, AND HOW TO 
By F. E. Hulme. 152 pages, 8vo, 61 illustrations, 
Cc) Co) 1s i i Ee meer Se Ree $1. 

This is one of the best works upon drawing 
instruments now in the market. Although 
originally intended for the English reader, it is 
no less valuable to those who live in America. 
This work is not only athorough treatise on the 
various instruments used in drawing, but in- 
cludes instructions in regard to drawing and 
tracing papers, how to trace and how to copy 
drawings two or more at one time, and the use 
and application of colors to represent diffe- 
rent materials, making in all a valuable work for 
the experienced draftsman as well as for the 
student. 


Mahan.—INDUSTRIAL DRAWING. By Prof. 
D. H. Mahan. Revised and enlarged, and chap- 
ter on Colored Topography added by Prof, D. H. 
Thompson, of Troy. 30plates, 8vo, cloth..$3.50 


IN- 
USE THEM. 











Comprising the description and uses of draw- 
ing instruments, the construction of plane 
figures, the projections and sections of geomet ri 
cal solids, architectural elements, mechanism 
and topographical drawing. 


Minife.--MECHANICAL DRAWING. By Wm. 
Minite. Ninth edition, illustrated by over 200 
steel diagrams, 162 pages, 8vo, cloth...... $4.00 


This work is regarded as a standard, and is in- 
dispensable tothe advanced student, as it gives 
him an insight into the geometrical side of me- 
chanical drawing. It coversthe entire subject, 
including perspective and shadows, in as brief a 
manner as is consistent with the nature of the 
several divisions treated. 

Pellegrin. —THEORY AND PRACTICE OF 
LINEAR PERSPECTIVE. Applied to Land- 


scape, Interiors, and the figure. By V. Pelle- 
grin. 50 pages, 34 by 7 inches. 


1 large folded 
PAUO CLOUGH aM Cac tinv ceo dactedsses oe 1.00 
This little work is intended especially for ar- 
tists, art students, etc., but the general directions 
which it contains are equally serviceable to those 
studying mechanical drawing. 

Pemberton.—PRACTICAL DRAFTING. ByT. 
P. Pemberton. 112 pages, 12mo, 67 illustrations, 
ClOUi tee ratinnsccsiciite sces $1.00 

This work has much elementary instruction, 
with hints as to the use and care of tools. The 
drawing described is in the direction of machin- 
ists’ work rather than architectural in charac- 
ter. 

Tuthill.—PRACTICAL LESSONS IN ARCHI- 
TECTURAL DRAWING. By Wm, B. Tuthill. 
33 full-page plates, and 33 woodcuts, 44 pages 
descriptive letter-press, 8 by 12% inches, oblong, 
(TAN pce ee Pea Re eee eee FALE 

This work embraces scale drawings of plans, 
elevations, sections, and details of frame, brick 
and stone buildings, with full descriptions and a 
form of specifications adapted to the same. The 
drawings are clear and thorough, and so detailed 
asto show the whole construction. The book 
contains a greater fund of knowledge than many 
of the practicing architects of the day possessed 
when they first entered the profession. It is 
purely practical, and will be useful: to the car- 
penter, joiner, or student. 

Ware.—MODERN PERSPECTIVE. By William 
R. Ware, Professor of Architecture in the School 
of Mines, Columbia College. 821 pages, with 27 
plates in a portfolio, 1 vol., 12mo, cloth... $5.00 

This treatise upon the principles and prac- 
tice of plane and cylindrical perspectiye 1s. by 
far the most exhaustive of modern works relat- 
ing to this subject. The scientific and pictorial 
aspects of plane and panoramic perspective are 
thoroughly considered indepeddently and in con- 
nection with drawing. The propositions of the 
author are illustrated by plates of architectural 
objects and perspective planes. 


Sanitary Engineering, Heating, and 
Ventilation. 
Bayles.—HOUSE DRAINAGE AND WATER 
SERVICE. By JamesC. Bayles. With numer- 
ous illustrations. 8vo, cloth .. .......... > 
Billings.—THE_ PRINCIPLES OF VENTILA- 
TION AND HEATING, AND THEIR PRAC- 
TICAL APPLICATION. By John S&S. Billings, 
M.D., LL.D. (Edinb.), Surgeon U.S. Army. Pro- 
fusely illustrated. Large 8vo. Handsomeiy 
Hound 1: ClOCM ccoabad 1 od Ges ove pe sone Shae $3.00 
Baldwin, Wm, J.—STEAM HEATING FOR 
BUILDINGS: or, Hints to Steam Fitters. Being 
a description of Steam Heating Apparatus for 
Warming and Ventilating Private Houses and 
Large Buildings. Third Edition With many il- 


lustrative plates. 12mo, cloth.............. $2. 50 
Butler, FEF. W.—VENTILATION OF ar 
NGSivecccae: Pane Onto: AON tee eee - 60 


Denton. —SANITARY ENGINEERING. A 
Handbook on House Sanitation, for the use of 
all persons seeking a healthy home. By F. F. 
Bailey Denton, B.A., Oxon........ SBOE 

Gerhard.—DRAINAGE AND SEWERAGE OF 
DWELLINGS. 302 pages, and 382 illustrations. 
One 12mo volume.... ..- ree OE oon $2.50 

Hellyer.—THE PLUMBER AND SANITARY 
HOUSES. A Practical Treatise on the Principles 
of Internal Plumbing Work, or the Best Means 
of Effectually excluding Noxious Gases from 
Houses. By 8. Stevens Hellyer. Third edition. 
8vo, cloth. MIlustrated. London, 1884..... $4.00 

Philbrick,.— AMERICAN SANITARY ENGI- 
NEERING. By Edward §. Philbrick, C.E. Fully 
illustrated. A Summary for Ready Reference 
for the Engineer, Architect, Health Officer, 
Builder, Plumber, and Householder. It treats 
of the following subjects: Introductory; the 
Ventilation of Buildings; Drainage of Towns; 
Details of Sewerage; the Ventilation of Sewers; 
the Ventilation and Cleaning of Sewers; House 
Drainage ; Apparatus used for House Drainage ; 
Public Privies and Urinals............. ... $2.00 

Teale.—DANGERS TO HEALTH. A Pictorial 
Guide to Domestic Sanitary Defects. By T. 
Prigden Teale, M.A., Surgeon to the Genera! In- 
firmary at Leeds. Fourth edition. This book is 
very fully and clearly illustrated, and will be 
found a valuable guide in sanitary matters. One 
8vo volume, cloth ....... eer $3.00 


How to Learn to Draw. — Mechanical 
Drawing, by Prof. C. W. MacCord, of the Ste- 
vens Institute of Technology. A series of new, 
original and practical lessons in mechanical draw- 
ing, accompanied by carefully prepared examples 
for practice, with directions, all of simple and plain 
character, intended to enable any person, young 
or old, skilled or unskilled, to acquire the art of 
drawing. No expensiveinstruments are involved. 
The series embodies the most abundant illustra- 
tions for all descriptions of drawing, and forms the 
most valuable treatise upon the subject ever pub- 
lished, AS WELL AS THE CHEAPEST. The series is 
illustrated by upward of 450 special engravings, 
and forms a large quarto book of over one hun- 
dred pages, uniform in size with the SCIENTIFIC 
AMERICAN. Price, stitched in paper, $2.50. Bound 
in handsome stiff covers, $3.50, Sent by mail to any 
address on receipt of price. Address Munn & Co., 
Publishers, 361 Socadwas New York. Office ot 
the SCLENTIFIC AMERICAN. 

For the convenience of those who do not wish 
to purchase the entire series at once, we would 
state that these valuable Lessons in Mechanical 
Drawing may also be had in the separate numbers 
of SUPPLEMENT, at 10 cents each. By ordering 
one or more numbers at atime, the learner in 
drawing By, supply himself with fresh instruc- 
tions as fast as his practice requires. These lessons 
are published successively in SCLENTIFIC AMERICAN 
SUPPLEMENTS *1, *3, *4. *6, %8, *9, *12, 
*14 0, ¥22, ¥24, %¥26, #28; 

’ 6, *37, *38, *39, *40, 
%43, *44, X45, %46, *47, 448, 


K ok ok 
- 


*100, *¥1O1, 
107%, *108, 
x18. 


*105, *106, 


¥134, *141, *174, *176, 
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and Saws. Band | 


DAMASCUS TEMPERED BY NATURAL GAS 
HEAT, SUPERIOR TOUGHNESS. 
After he than ten years’ experience in the manu- 


facture of Band Saws, we have discovered a new process 
of Tempering and Straightening all at one opera- 


NATURAL CAS 


Is perfectly free from all impurities, and steel 
heated by its use does not scale. It contains no 
sulphur or other base substances. We are the first 
to adopt its use in heating saws for tempering, 
which explains the cause of our saws being tougher 
than any others now made. 


OUR CIRCULAR SAW 


Of all sizes from 6 inches in diameter to 6 feet, both 















tion. This process insures absolute perfection, 

We specially request all users of Band Saws to send us 
their address in f oil, and also a description of the sizes of 
saws used, and we will, by return mail, quote them special 
prices, and also send”them our pamphlet on the Band Saw 
which contains much valuable information for all users of 


Band Saws. 





























ened, and Tried at one operation, which we have patented, makes 
them so perfect that our SALES HAVE MORE THAN TREBLED IN THE 
PAST YEAR. Our largest and best customers prefer them to the 


best imported saws. 


"WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS. 


Solid and Inserted Teeth, also our 


Double Toothed Gross Cuts 





(two saws in one), for alluses HAVE NO 




















































































































































































































Our SAWYER’S HANDBOOK will be sent FREE to any part 
of the world on receipt of full name and address. 


AsaresS EMERSON, SMITH & CO. wuimreny, 


Beaver Falls, Pa. 
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Chas. #. Millet, Architect. 
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pertain to the Dwelling at 
Minneapolis, Mini. 


flarty W. Jones, Architect, Minneapolis. 
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i (: — Details of Swiss Cottage. 
: W. King, Architect, New York. 
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The Thomson-Houston Electric Co. ORR & LOCKETT, 


—MANUFACTURE— 
THE ONLY PERFECT AUTOMATIC SYSTEM OF 184 & 186 Clark Street, Chicago, 


ARG AND INGANDESGENT LicHTING BUILDERS HARDWARE 


OF BEVERY DESCRIPTION. 
We are Sole Chicago Agents for 


’ . . oN . 
Geer’s Spri ‘ton Door o 
Le New illustrated pamphlet will be furnished P ng Hinge, Norton 00 Check and Spring, 
on application. Dudley Shutter-Worker, 

ALIN Lt SEV babes Clee Si ECLA Frees. 
THE THOMSON-HOUSTON ELECTRIC COMPANY The following are some of the fine Public and Office Buildings furnished by us: 
j First National Bank Building; Montauk Block; Pullman Offices and Flats; C., B. and Q. Office 
‘ Building; Grand Trunk Depot and Offices ; New Boardof Trade; Home Insurance Building ; Insurance 
. . . > . Exchange; Traders; Clark and Counselman Buildings; and New Union League Club Buildings, of this 
Principal Offices . [ 78 Devonshire St, BOSTON. city; the Atchison Topeka and Santa Fé Offices of Topeka, Kansas; the Burlington, Cedar Rapids and 
Northern R. R. Offices, at Cedar Rapids, Iowa; andthe George Spencer Office Buildings, at Duluth, Minn. 


Western Offices: Pullman Building, CHICAGO.) corRrEsPoNDENCE SOLICITED, SATISFACTION GUARANTEED. 


THE TORRID. Algos, 27, 30, 34, 38, 42. A8. NEW EX. PENN RANCE. 


Numbers indicate outside Diameters of Casings, 


In the World. 





With Crab Radiator, Combination Shaking, Cutting, and Clinkerless Grate. 
Extra large Fire-Pots, Sheet Steel Radiators, 
Made with Cast or Brick Lined Pots. 











THE BEST FURNACE EVER OFFERED FOR THE LEAST MONEY. 


MANUPACTURED BY 


Reading Stove works, ee ee 
ORR, PAINTER c& GG, © covsscorsincue ovens. 
Front Street, below Chestnut, es. | See 


Hand Ovens. 
READING, PA. First Class and Cheap. 


wwe NOVELTY ‘sre FURNACE, 


FIRE TESTED 


INDESTRUCTIBLE. 


Tens of thousands in use. 
All in good repair. 



































































Architects wishing to save their 
clients the annoyance of broken win- 
dg cords will please send _ for sam- 

— to the SAMSON CORDAGE 
A J, P. TOLMAN & CO., 164 High St., Boston. 








CHAS. E. LITTLE ® *°xer yer *™ 


NEW YORE AGENT FOR 
W. F. & John Barnes Machinery. 


Full line in stock at factory prices. Tools for all 
trades. Send for Price List. 








Thirteen Years of Public Ser- 
vice. 








The Henry Dibblee Co., 
Mantels, Grates, and Tiles. 
yore “aimee Ventilating, Drying, and Exhaust Fans. 


LOWS ART TILES, MAW’S ENGLISH TILES, 64-Page Catalogue Free, 


‘ackson’s Heating and Ventilating Grate, ‘* Peer- 
$ less ” Shaking and Dumping Grate, Stable GEO. P. CLARK, 
ittings und Weather Vanes. Box A, Windsor Locks, Ct. 
266 and 268 Wabash Ave., CHICAGO. 








Universally Satisfactory. 


Its wonderful merit has estab- 
lished its reputation. 





* “Par excellence,’ wherever 
used. 





ESTABLISHED 1844, 


SAMUEL H. FRENCH & CO., 


York Avenue, Fourth and Callowhill Sts., 
PHILADELPHIA, PA. 


PAINT MANUFACTURERS. 


Strictly Pure Lead, Zinc and Colors, Dry, in Oil, Japan, 
and Ready Mixed for Use. 


PREREESS 
MORTAR COLORS 


BLACK, BROWN, BUFF, AND RED. 


Masons’ and Builders’ Supplies. 


| ’ SEND FOR CATALOGUE AND CIRCULARS. 
s, \ 





It is the original and 
only possible perfect 
three drum  construc- 
tion. 


Our Patents prevent 
the use of the essential 
and truly excellent fea- 
tures. 


Base imitations, avoid- 
ing our Patents, exist. 





Do not fail to specify 
the NOVELTY and be 
sure you get it. 


9|GET DESCRIPTIVE PAMPHLET, . = 
ABRAM Cox STOVES CoO. as 


stelitale ddl AND SPECIALISTS in the manufacture of 
HEATING ENCINEERS’ SUPPLIES. 


PHILADELPHIA. CHICAGO. 



































BEST, CHEAPEST, MOST DURABLE. s@ |, - 








PREPARED ROOFIN( 


! ANYBODY CAN PUT IT ON. EASILY HANDLED. — 


Put up in Rolls of 100 Square Feet. 











Send for Latest Circular, Price List, Etc. 
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— MANUFACTURED BY — 4 


|M. EHRET, Jr. & C0., 


UU A MUU me aA 
LARGEST MANUFACTURERS OF COAL TAR PRODUCTS IN UNITED STATES, 
ROOFING AND PAVING PITCH. eee Zz=m™ 





| [EPMnnuLDLLORCE nn trcny 











ASPHALT CEMENT (for two and three Ply). SLATER®S’ FELT, 


ASPHALT PAINT (for Tin and Iron Roofing). TWO AND THREE PLY FELT. 





BLACK VARNISH (for Cast or Wrought Iron), PREPARED ROOFING. 
PIPE COATING (for Gas and Water Pipe). ) J == CARBOLATE OF LIME (Disinfected.) 


PHILADELPHIA, CINCINNATI, ST. LOUIS, CHICAGO, 
423 Walnut St. 16 Public Landing. 113 North 8th St. 50 Dearborn St. 


YEREES & PLIUMB, 


— MANUFACTURERS OF —— 


Hammers, Edge Tools, Sledges, Blacksmith and Railroad Tools. 














































































































































































































































































































Office and Works: PENNA. R. R., TUCKER AND JAMES STREETS, 


PHILADELPHIA, PA. 


Main 


Large Views of Buildings, Bridges, Machinery, Furniture, made from small 
negatives by our New Permanent Bromide Process. Also contact prints cheaper than silver prints. 


D RAWINGS Sample books of photographic prints mounted on cloth made up for agents, Send for samples and AND PLANS 
estimates on all photographic work. ; 
The Eastman Dry Plate and Film Co., 1000 State St., Rochester, N. ¥. Cc E 
E OR Permanent Bromide Paper furnished for copying drawings. 
I Sb RS a 1 CE | 
weC. TINKER& SONS, | 
ty 8 ) | 
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Manufacturers ot SUPERIOR EXTENSION LIP 


Also, MACHINE BITS of every description, Prices quoted on application, 














































































































































































































EXCELSIOR RANGES. SAXON PORTABLE HOT-AIR FURNACE 
n 4 mM canrr 
POPULAR because RELIABLE, Ic vf i NET TE Bh ~~ 
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fa ) n a 
ALL ROOFING PLATES. . Pa SHEE wie :. Sam 
Siar Weld ® a 
Ask your Tinner and Roofer for it. ligt: ‘s “s " z ” a 5 3 | 
EVERY SHEET IS STAMPED WITH bac pee hie dt Made as double oven, single iui) \ \ | = x B = 
THE NAME OF THE BRAND ANQ THE ff oyensycither right or left hand! also with hot-iir fx. \ Zea) I: 2 é || 
QUALITY 18 GUARANTEED, Hh coe ringed sver ani con ine aaa oe ae RE are « ? 
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PHILADELPHIA, ISAAC A. SHEPPARD & CO., — —|—=—. —— : = 
FO 0 TPE Te: : Excelsior Stove Works, = J ae 


PHILADELPHIA, PA. Four sizes: Nos. 28, 82, 86 and 40 inch. 





With Two Supplements consisting of 
Two Plates in Colors and One Large Sheet of Deiai 
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ECONOMIC * GAS * ENGINES. Re OOFIN G. 


ROOFING for Buildings 
of every description. Dur- 
able, light, easily applied, 
ai.d inexpensive. 


ae a ad 


Ware EROT RATHI 


The best Building Paper. 
Clean to handle. Impervious 
o Water, Moisture and Gases. 


i i i ‘ SEND FOR SAMFLES. 
A mmr Reliable Agents Wanted. 
New York Coal Tar Chemical Ccmpany, 
a 10 WARREN ST., NEW YORK. 


WATERPROOF BUILDING PAPER. 


Best in principle, workmanship, and materials, An unequaled small Motor i 
adapted to all uses, When the Motor is not at work, the expense of running it ’ 
ceases, Simple, Safe, Economical, Durable, No extra Insurance required, 


PLUMBERS’ CAS ENCINE. 


Especially adapted for pumping water in Private and Apartment Houses, 
Flats, Small Hotels, and many other places, 































































































THE 


laine WSS sos Packing G0. 


— FOR — 


Capacity 250 Gallons, 50 feet high, per A Churches aud Dwellings. 
LARGER SIZES. 


No. 7. One-Half Horse, oon Gallons, ia) pees ae ver peor 


No. 8. One Horse, = 1,500 * Relding, Baird & C0 


CASOLINE CAS ENCINES. 



























































No. 15. One Man, - 300 Gallons, eee) pees High, Sy eer: OFFICES & SHO Js , 
No. 16. One-Half Horse, 600 sé W ROOM, OHRPIGEHES: 
No. 18. One Horse, - 1,500 ee 6 es sé 





Four Sizes, from Motor for Sewing Machi Dental Engine to One Horse Power. (52 F kli S 
Our es Bere Be eet eee satisinciouietn Pitalteeen eS Gates mote tied. ran In treet, [ 69 Congress St., Boston. i 
SEND FOR ILLUSTRATED CATALOGUE. . 


Pies © ML Ce NOOR ae = BOSTON, MASS 


Office and Salesroom, 34 DEY ST., NEW YORK. 


33 John St.,New York. |] 


AlvaHubbard & Co. THE SHAW & GEARY 
ELECTRIC 








oti Ee loa IRON WoOoRES, 


H. A. STREETER, Proprietor, 37 North Howard St 
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LITHOGRAPHERS, 


Exterior—Full Size. 
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BRUSE 
& e as : . 
Electric Lights.) 297 )ca 


TONAWANDA, N. ¥. 


THE 


32, 34 & 36 Bleecker St. N.Y. Lumber & Wood-Working Co. 





2 NHW YORE. 
Incandescence Lights for Apartment Houses 
and Residences furnished by 


THE BRUSH ELECTRIC COMPANY,| cpecitry. 


ODBAV HOA NLD, OCELIO: 


























B. G. UNDERWOOD, 





NEW YORK OFFICE: No. 36 Union Square. ADVERTISING AGENT 

CHICAGO OFFICE: No. 130 Washington Street. =: ‘ 

ST. LOUIS OFFICE: No. 404 Market Street. 361 BROADWAY, NEW YORK, a 
DETROIT OFFICE: No. 88 Griswold Street. ixh open ie 





Hard Wood Doors, Mantels and 
SEND FOR CATALOGUE No. 8. 31 PEMBERTON SQ., BOSTON. Cabinet Finish of al’ Kinds, 






































Single Copies, 15 Cents. 
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Fig. 1—THE STATUE OF LIBERTY NEW YORK.—[See page 101.] 
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“ARCHITECTS AND BUILDERS EDITION. 


This isa Special Trade Edition of THE SCIENTIFIC AMERICAN, issued 
Monthly—on the first day of the month. 

It goes directly into the hands of those who have the ordering of the great 
bulk of Building Materials and Appliances, namely, the Architects, Builders, 
Constructing Engineers, and Contractors. 


the world. 


It has the largest circulation of any Architectural or Building paper in 


An Increase of Trade will necessarily accrue to all Manufacturers 
and Dealers whose establishments are conspicuously represented in this 


important edition of THE SCIENTIFIC AMERICAN. 
A card of rates sent on application. 


¥ery moderate. 


Terms for advertising 


g TERMS OF SUBSCRIPTION: 
For Architects and Builders Edition of SCIENTIFIC AMERICAN, $1.50 


a@&year. 


In Clubs, four copies for 85.00. 


Single Copies, 15 cents each. 


By mail to foreign countries, $2 a year. 


Sold by all Newsdealers. 


MUNN & CO., Publishers, 


361 Broapway, New York. 
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OTHER PUBLICATIONS. 


THE SCIENTIFIC AMERICAN 
Weekly, $3.00 a Year; $1.50 Six Months, 


Sixteen large pages elegantly illustrated. 


THE SCIENTIFIC AMERICAN SUPPLEMENT 


Is a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLE- 
MENT is issued weekly. Every number contains 16 octavo pages, uniform 
in-size with the SCIENTIFIC AMERICAN. $5.00 a Year, 
~ Combined Rates,—The SCIENTIFIC AMERICAN and SUPPLEMENT, 
ne year, $7.00. 
The SCIENTIFIC AMERICAN (weekly) and ARCHITECTS AND BUILDERS 
EDITION (monthly), $4 a year. 
SCIENTIFIC AMERICAN (weekly), SUPPLEMENT (weekly), and ARCHI- 
TECTS AND BUTLDERS EDITION (monthly), $5 a year. 
The safest way to remit is by draft, postal order, or registered letter. 
Address 
MUNN & CO.,, 361 Broadway, corner of Franklin Street, New York. 











Back Numbers. 

At present we are able to supply to new subscribers 
6 back numbers of this journal from its beginning in 
ivember last. Each number is accompanied by a 
sheet of colored plates and a sheet of details. 


PATENTS. 


essrs, Wunn & Co,, in connection with the publication of the 
Selentific American, continue to examine improvements, and to 
















im a Solicitors of Patents for Inventors. 

oe line of business they have had forty years’ experience, and have 
Fowunequaled facilities for the preparation of Patent Drawings, Specifi- 
tians, and the prosecution of Applications for Patents in the United 

spat Canada, and Foreign Countries. Miessrs. Munn & Co, 

ealso attend to the preparation of Caveats, Copyrights for Books, Labels, 

&Reissues, Assignments, and Reports on Infringement of Patents, All 

= intrusted to them is done with special care and promptness, on 

SvGfy@easonable terms 

SSApomphlet sent free of charge, on application, containing full inform- 

ation about Patents and how to procure them; directions concerning 

gabels, Copyrights, Designs, Patents, Appeals, Reissues, Infringements, 

>Assignments, Rejected Cases, Hints on the Sale of Patents, etc. 

—We also send, free of charge, a synopsis of Foreign Patent Laws, show- 

Sing Fhe cost and method of securing patents in all the principal countries 

SSS wont. MUNN & ©O.,, Solicitors of Patents, 

361 Broadway, New York. 


BRANCH OFFICE.—622 F Street, Washington, D. C. 
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A DWELLING AT MINNEAPOLIS, MINN, 

One of our colored plates this month represents a 
very attractive and desirable dwelling, erected not long 
ago at Minneapolis, Minn., by Harry W. Jones, archi- 
tect, of that city. 

The house is built of wood, sided up to the belt course, 
above which it is shingled. 

The front hall is finished in red oak, in the colonial 
style, with dado of red and white checked straw mat- 
ting: the floors are doubled, and the walls back plas- 
tered, and no pains are spared to make the, house 
warm and light in every particular. 

The bath-room is directly above the kitchen, and 
the plumbing is thus concentrated. 

A corner sideboard is built into the house, of pine, 
stained imitation of mahogany. 

The total cost was a little less than $2,500. 

Our sheet of details for thismonth illustrates several 
particulars pertaining to this elegant little dwelling. 
Any further information desired may be had by ad- 
dressing the architect, as above. 


Bt 0 
A VILLAGE CHURCH. 


BY F. THORNTON MACAULAY. 


The accompanying colored plate has been prepared to 
show what may be accomplished for a first-class village 
or town church of moderate capacity, using Roman- 
esque forms and an effective disposition of stone in 
natural colors. The ground plan and general arrange- 
ment are such as commonly pertain to Episcopalian 
worship. The seating accommodation, including the 
gallery over the porch, is about 490. 

The round arch is adhered to in most of the openings. 
In the exterior, the arch stones are plain, save that two 
deeply cut lines, following the contours of the arch, 
mark off two draughted bands, emphasizing the extrados 
and soffit respectively. Between these draughted bands 
the voussoirs display rock face. In the interior, the 
arch rings are faced with ornamental tiles. The walls 
of the interior, up to the line of the tie beams of the 
roof, are faced with tiles, except as otherwise stated or 
shown in details. 

The external walls, everywhere beneath the belt 
course which marks the gallery floor and clerestory 
lines, are built of rock face stone. Above this level the 
walls of the front gable and elerestory are of ashlar, 
the quoins only being rock faced, with tooled and 
draughted edges. Allarchivoltsare, aspreviously stated, 
rock faced with draughted edges. The joints between 
voussoirs are marked by rough bevels struck out from 


' the joints. 


Internally, the windows and other openings show 
columns planted in the jambs, and the capitals and 


| bases of these are united and. strongly accentuated by 


horizontal bands of worked stone or terra cotta. Ex- 
ternally, no columns are thus shown in the aisle and 
clerestory windows and analogous openings ; but belt 
courses similar to the bands just mentioned are used 
to connect the openings in composition. The great 
windows of the front gable, and allof the tower open- 
ings above the first floor line, show columns embedded 
in the jambs, each with its own baseand capital. The 
belfry windows are separated by clustered columns, 
each cluster possessing a capital and a base connected 
with the others by belt courses. 

The horizontal courses are everywhere used to em- 
phasize the structural members of the composition. 
In the front gable the lines of the ties, sills, and gal- 
lery floor are thus united, and horizontal bands also 
bind the gable to the tower, and express the different 
landings in the tower. 

A broad band carries the decorative motif of the 
porch capitals all about the tower and its buttresses, 
and this is joined, at the beginning of the nave wall, 
with a rough decorative band, which fills the span- 
drels of the aisle windows, and émbraces also the semi- 
circular projections of the transepts (to strain a term) 
and the sanctuary wall between them. 

The finest sculptural work of the exterior is concen- 
trated in the apex of the front gable. The spandrel 
course of the aisle walls, besides the color effects later 
described, is decorated by the frequent insertion, at 
random, of large stones bearing strongly chiseled re- 
liefs of the simplest design. The character of the cut- 
tings in capitals, cornices, and other members so deco- 
rated, is to be bold and sharp in outline and mass. 

The scheme of color for the exterior contrasts a lower 
story of dark bluestone with a wall of deep reddish- 
yellow granite in the gables and clerestory, neither 
color being quite homogeneous, but rather mottled 
and generous of weather stains. The arch rings, belt 


>| courses, quoins, and cornices are in red sandstone or 


Longmeadow stone. The spandrel course of the aisle 
walls presents, as to color, arough mosaic of stones, 
showing not only the chief colors of the main walls, 
but also blocks of gray and green. The story of the 
tower immediately under the belfry is faced with tiles 
in dull reds, browns, yellows, and greens. The main 
roofs are crested with tiles, and all roofs are covered 
with red slate. 

The interior of the church is floored with pine 
stained a dark reddish brown. The tiled walls give 





successively lighter effects of the same tone, the high- 
est pitch of the color being reached in the roof. The 
aisle walls are tiled up to the sill courses. The aisle 
and clerestory walls show, between the cap and base 
courses, same stone as in the exterior. The span- 
drels of the nave arches are tiled, and those of the 
aisle and clerestory are coated with moulded plaster. 
The latter serves to break the other tones of color 
by two surfaces of delicate gage green, the darker of 
which fills the spandrels of the aisle. The plaster 
surface is to be touched lightly with gold in a spiral 
pattern. The walls of the sanctuary continue the 
effects of the nave. ‘The roof, which is in the form 
of a triplicate barrel vault in simple matched pine and 
open timbered trusses, is stained in a lighter tone of 
red-brown. ‘The panels are accentuated at the cross- 
ings of the framing by copper bosses. 

Breaks in the general tones of color are afforded by 
the stained glass windows, by the voussoirs of the 
arches in red terra cotta, and bythe columns in red- 
dish-yellow granite. 

The church is to be built in the best manner and with 
the best materials. The basement gives accommoda- 
tion for Sunday schools, and is well lighted by windows 
of varying heights as permitted by the ramping ground 
lines of the side elevations. Heating apparatus in cel- 
lar beneath transept. Ventilation amply provided for, 
elements in this system veing the tower, the main roof 
‘‘winkers,” and the rows of decorative openings in the 
fascia of the cusp of the nave vaults. Estimated cost, 
$40,000. 


+8 
OUR SHEET OF DETAILS FOR NOVEMBER, 

Our sheet for this month contains illustrations of 
details relating to three buildings, namely, the sea-side 
cottage of which we gave acolored plate in our Septem- 
ber number ; the Swiss cottage of which we published 
a colored plate in our October number ; anda dwelling 
at Minneapolis, of which a colored plate accompanies 
this present November number. 


HOW TO HAVE A DRY CELLAR, 


A dry cellar is of the utmost importance to every 
house. Yet it is safe to say that many, if not most, of 
the houses built for $5,000 or less in our suburban 
towns are faulty in this respect. It is generally as- 
sumed that water will not get into the cellar after the 
superstructure is built, and therefore no means to pre- 
vent it are taken. To accomplish this desired end, the 
best way is to make the excavation say 4 inches larger 
than the foundation wall requires, and as the wall is 
laid up, carefully plaster the outside of the wall with 
the best Portland cement, composed of one part cement 
and two parts of sand. It is advisable also to use 
cement liberally in the mortar. The surface water, 
after heavy or protracted rains, soaks downward 
through the ground, and penetrates the walls as 
ordinarily constructed. If, however, above precautions 
are taken, the water will find its way down behind the 
walls to the trench under it, which, being filled with 12 
inches of small stones, will act asa blind drain; and if 
the inclination of this drain is (as it ought to be) 
toward one corner of the cellar, the water will be car- 
ried to this one point, from which there should be a 
4 inch drain of tiles leading to the surface of the 
ground on a lower level. To this outlet there should 
also be a drain from the excavation under the furnace. 
These precautions will insure a dry cellar without 
much additional expense if done at the right time, 
that is at the beginning of and as the work progresses. 
The surface of the ground immediately around the 
house should slope considerably away from the foun- 
dation wall for the distance of at least 15 feet, instead 
of being almost, if not quite, level, as is so often the 
ease. Water naturally always runs down hill, and 
seeks a lower level with rhe greatest persistency, there- 
fore it is always trying to get into the cellar, and it wiil 
surely get there if efforts are not made to keep it out 
when it reaches the wall, or to cause it to run away 
from the house on the surface, by a proper grading of 
the ground. 

ot 8 
Ancient Japanese Castings, 

Two of the largest castings in the world are to be 
seen at Nara and Kamakura, Japan, the one at the 
latter place being 47 feet high, and the other, at Nara, 
5334 feet from the base to the crown of its head. The 
statue at Nara is supposed to have been erected in the 
eighth century, but it was destroyed and recast about 
700 years since. In endeavoring to recast it, several 
mishaps occurred, and when at last sutcess came, some 
few thousand tons of charcoal had been used. The 
casting, which is an alloy of iron, gold, tin, and copper, 
is estimated to weigh 450 tons, 

=<» +0 


THE condensation of steam in the pipes of the New 
York Steam Company is only about 10 per cent, while 
the loss in pressure in °% of a mile of pipes, maintained 
at 75 to 80 pounds, is only about 2 to 244 pounds. The 
company sells steam by the ‘ kal,” a kal being one 
pound of water evaporated under a pressure of 70 
pounds, from a temperature of 100 degrees Fahr. 
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THE NEW ACADEMY, MONSON, MASS, 

Our engraving illustrates this new educational build- 
ing, now nearly completed, for the time-honored insti- 
tution of learning known as Monson Academy, in the 
thriving town of the same name, Hampden County, 
Mass. For the successful erection of this edifice, the 
cbief credit is due to Mr. Wm. N. Flynt, of Monson, 
whose exertions in securing the necessary subscriptions, 
and initiating the work of rebuilding have been most 
generous and unremitting. 

The dimensions of the building are 83 by 60 feet. 



































lant will seat 56 pupils, while the north rooms are 20 
by 28 feet, to seat 42 pupils. The library, between the 
latter rooms, is 16 by 34 feet. In the south end of the 
second story is the chapel, 40 by 57 feet, and 20 feet in 
height, seating 300 persons. In the north end are two 
school-rooms, 20 by 28 feet, seating 42 pupils, and the 
reception room between them is 11 by 57 feet. There 
is also a small music-room over the front porch, 10 by 
22. All the rooms and halls in both stories will be 
wainscoted four feet high. The halls and the library 
are to be finished in ash, but the school-roonis in the 
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Preservation of Wood, 


Prof. Dr. Meidinger states that Prof. Poleck has dis- 
covered that timber procured for him purporting to be 
winter-felled wood was in reality raft timber floated 
down the river, and he has ascertained that timber 
which has been thus immersed is no longer liable to 
the attack of dry rot. So much so is this the ease, that 
in Alsace it is customary to specify that only raft tim- 
ber shall be employed. The water slowly dissolves out 
the albumen and salts, and thus deprives the fungus of 
the nutriment needful for its development. A French 
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THE NEW ACADEMY, MONSON, MASS.—E. P. BALL, ARCHITECT, PALMER, MASS. 


The front porch is 11 by 24 feet, and the rear one 8 by 
24. The clear height of the basement and of the first 
and second stories is 11 feet. The underpinning is 4 
feet high, and is pointed in broken ashlar of granite, 
capped with a water-table of the same stone, and the 
superstructure is to be of brick laid in red mortar. 
All the corners of the first story have granite groins, 
with buttresses on the front porch. The hip-roof is 
slated with a terra cotta cresting. The tower projects 
two stories above the main building, and also has a 
hip-roof slated and capped with copper finial. All the 
trimmings are rock-faced Monson granite. In the 
basement is to be the laboratory, 20 by 28 feet. fitted 
with modern apparatus. On the first floor is the main 
hall, 22 by 57 feet, on both sides of which are school- 
rooms. Those on the south side are 23 feet square, 


first story will be finished in whitewood ; in the see- 
ond, in North Caroline pine, with white pine trim- 
mings. The ceiling of the chapel is sheathed with 
whitewood in panels, and has white pine mouldings. 
Fireplaces of pressed brick, with wooden mantelpieces, 
find place in the reception-room and library. All the 
interior woodwork will be finished in the natural 
color, and both stories will have hard-wood maple 
floors. The building is piped for gas, and will be 
heated by steam with the system of direct radiation. 
The builders are the Flynt Building and Construction 
Company, of Palmer, and the architect, E. P. Ball, of 
the same place The cost is estimated at $3°),000. 
Monson Academy was incorporated in 1804. Hun- 


dreds of her graduates occupy prominent positions in | 





savant has found by experiment that whereas fresh 
sawdust, when buried in damp earth, rots away in a 
few years, sawdust which has been soaked for some 
time in water, and has been thereby deprived of solu- 
ble matters, will remain in the ground under similar 
circumstances wholly unchanged, and only slightly 
tinged on the exterior with earthy matters dissolved 
from the soil. 





$+ ______ 

AN adjustable scaffold has been patented by Mr. 
Samuel Tucker, of Pleasanton, Kan. It is a construe- 
tion for the use of carpenters, masons, ete., so designed 
as to be easily adjustable as to height as the work pro- 
gresses, by means of a windlass located upon the seaf- 
fold within reach of the mechanic, while the device is 


the professional and mercantile ranks of the country. | durable and not expensive. 
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DESIGN FOR A ONE THOUSAND DOLLAR COTTAGE, 

Annexed we give drawings of a small laborer’s cot- 
tage designed by Mr. Charles E. Miller, architect, of 
149 Broadway, New York city, together with specifica- 
tion and estimate. The floor is arranged one foot 
above the ground. The elevation is attractive, and 
would form a pleasing feature on the landscape. The 
designer has made the most of the limited space at 
his command, and has provided a good parlor and 
kitchen, with three bedrooms. 

The following is the specification : 

GENERAL CONDITIONS. 

The contractor is to furnish all transportation, labor, 
materials, and apparatus needful for performing the 
work in a perfect and substantial manner, and is to 
obtain all permits. The plans and specifications are 
intended to be co-operative ; and if anything should be 
shown on the plans and not mentioned in the specifica- 
tion, or vice versa, the same is to be finished as though 
it were both shown and specified. 

MASON. 

Excavation. — Exeavate for foundation wall 3 ft. 
below general grade, and place earth where directed. 

Foundation Walls.—Build up walls from bottom of 
trench to height above grade as shown on elevation. 
Walls to be 1 ft. 6 in. thick, of good building stone, laid 
in lime and cement mortar, with proper proportions 
of clean, sharp sand. 

Brickwork.—Build chimney as shown, of hard, well- 
burned brick, laid in lime and cement mortar. 

Hearths of bluestone or slate, of sizes shown. 

Cesspovl.—Build of stone a circular cesspool 4 ft. in 
diameter, drawn in at top and covered with flag. 

Lath and Plaster.—Laths of spruce free from im- 
perfections. Plaster to consist of two coat work, 
brown and skim. Lime to be good Rockland lime, 
clean, sharp sand, and best cattle or long goat hair. 


CARPENTER. 

Scantlings.—Sills, 4 in. x4 in.; plates, 4 in. x4 in.; 
posts, 4 in.x4 in.; girts, 4 in.x4 in.; floor beams, 
2 in.X8 in.; first tier, 20 in. on centers; second tier, 
16 in. on centers ; studding, 2 in. x4 in. ; all to be of 
hemlock. Beams to be cross bridged. 

Frame to be well put together, braced, and plumbed; 
do all necessary framing for hearths, ete. 
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to be furnished by owner). Plumber to make a con- 

nection with pump. Pipe to be A pipe %4 in., to run 

outside of building, and connect with pipe to well. 
ESTIMATE. 

Mr. CHARLES E. MILLER : 

DEAR Srr: We propose to build your house, accord- 
ing to above specification and plans, for the sum of 
nine hundred and eighty dollars. 

(Signed) CHAMBERLAIN & RICHARDSON. 


> = +-0 > - OS 
THE VICTOR FRAME PULLEY, 
Messrs. Peabody & Parks, of Troy, N. Y., are now 
manufacturing the new description of frame pulley 
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illustrated in the sketch. The form is an improvement 
upon that for which a patent was granted in 1872, and 
new patents are pending to cover the whole pulley as 
now manufactured. 

The pulley is of the class which ar€é fixed in the win- 
dow frame without screws or fastenings, and is special- 
ly designed for thin sashes where narrow mortises are 
necessary. In fixing, three holes are bored through 
the window jamb with a bit, and the pulley is then 
driven home with a hammer, and, being provided with 
chisel-shaped edges, it readily cuts away the project- 
ing corners between the bit holes, and so practically 
cuts its own mortise. A small face plate adds to the 
appearance of the pulley, and it is provided on its edge 
with three small projecting spurs, with which to mark 


Sheathing.—Cover frame with hemlock sheathing | the centers of the bit holes. 


boards, and over same tack 
good sheathing paper. 

Siding.—The siding where 
shown to be of well seasoned 
stuff. 

Shingles.—Cover roof and 
sides where shown with good 
sawn pine shingles. 

Window Frames.—As 
shown, to be sliding. Sashes 
5g in. thickness, and of num- 
ber of lights shown. 

Glazing.—Glass to be single 
thick American, well puttied, 
ete. 

Gutters.—To be galvanized 
hanging gutters. Leaders 
3 in. galvanized iron. 

Inside Stock.—Flooring of 
merchantable spruce, 4 in. 
wide. The whole of trim, 
doors, ete., to be of stock pat- 
terns of local manufacture ; 
all doors to be four paneled. 
Stairs to be built as shown 
with 1 in. thick treads, % 
in. risers, housed into wall 
strings, the staircase inclosed 
with % in. tongued and 
grooved spruce boards, 4 in. 
wide. Fit up around sink 
with same stuff. 

PAINTING. 
The painting inside and out 
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The saving of time by the use of these pulleys is con- 
siderable, and it is claimed that there is no danger of 
splitting the frames, and that the pulleys are held 
quite firmly in position. 

They are made in 1% in., 2in., 24 in.; and 2% in. 
sizes, and are supplied at moderate prices. 

+ o> 
Terra Cotta vs, Stone, 


A deputation from the trade society of Birmingham 
stone masons recently waited upon the mayor of that 
town for the purpose of representing certain facts hay- 
ing reference to the proposed use of terra cotta in the 
new Assize Courts. The deputation consisted of Mr. 
H. Keyse, chairman of the society, and Mr. J. Farr, 
secretary. The deputation urged that terra cotta had 
been spoken of to the General Purposes Committee of 
the Town Council in such a way as to damage the 
interests of the stone masons’ trade. Stone was stronger 
in every way, more durable, and able to “carry a bet- 
ter line”—that was to say, to preserve the integrity of 
its position in a building. As evidence of the weak- 
ness of terra cotta, they referred the mayor to the 
archway of the new Liberal Club, which was already 


‘| eracked, and in which the lines of the fluting were no 


longer parallel, and to several other examples. They 
represented, moreover, that if terra cotta were the 
medium used for the Assize Courts, a sum of between 
£20,000 and £30,000 would be spent outside the town, 
which might go to benefit its inhabitants ; and they 
were anxious to ascertain if it had been definitely de- 
cided to use terra cotta. 

The mayor, in reply, said he believed that the con- 
tracts had not been given out, but he could not say 
if the matter was open now to reconsideration. He 
would, however, convey to the proper persons the 
representations which had been made to him. 

Mr. Jethro A. Cossins, of Birmingham, writes: ‘‘ As 
architect of the Liberal Club, will you permit me to 
say there are no signs of any failure of the minutest 
kind in the terra cotta used in that building, and that 
Ihave perfect confidence in its ability to resist the 
great pressure to which itis in some parts subjected, 
and to defy the acid-laden atmosphere of this or any 
other town. The deputation from the masons were 
singularly unfortunate in their search for facts on 
which to base their demonstration of the inferiority of 
terra cotta, as thereis not the 
slightest sign of crushing or 
splitting in the building 

which the masons seemed to 
have examined so anxiously 
in the hope of finding it. The 
small crack visible in one of 
the blocks of the arch over 
the doorway of the club is 
only a fire crack, the result of 
the enormous heat to which 
it has been subjected, and 
does not indicate any weak- 
ness in the block whatever. 
As to its yielding to the load 
above it, that is quite out 
of the question, as it has 
little more to do than carry 
its own weight, there being no 
superstructure to the porch. 
Now the arches of the Arcade 
in Edmund Street each carry 
more than 120 tons, and this 
without the least sign of 
giving; but even if a slight 
sign of yielding to pressure 
could have been found, it 
would be no more than can 
be seen in very many of 
the stone buildings of the 


























town, and would, therefore, 




















go for nothing. I know, and 






































everybody else knows, that 








to be done with best white 
lead and linseed oil, finished 
in colors selected. All to be 
two coat work. 
HARDWARE. 
Locks to be cast iron rim 



































the same accuracy of lines 
that may be attained in stone 
cannot be expected in terra 
cotta. But this difficulty 
should be remembered in 
designing the building, and 
the details should be adapted 











locks, with porcelain handles. 
Closets to be fitted up with 
one row of cast iron double 
hooks, 8in. apart. Frontdoor 
to have gong, with necessary 

















wires, ete., and porcelain bell 








pull. 
PLUMBING. 

Finish and fit up sink of 
plain cast iron, 2 ft. by 3 ft., 
supplied with common lifting 
pump, wasting through 2 in, 
lead Strap. This to be calk- 
ed into iron pipe, which will 
connect with earthenware ie 
drain to cesspool (drain pipes 


lrront Elevation. 








to the capabilities of the 
material. These slight de- 
fects would then become of 
secondary importance. It 
seems to be a pretty general 





opinion that in our climate— 








cold, gray, and murky for 
. nine months out of the year 














Scale- 


6 ° J lo ss 


DESIGN FOR A COTTAGE COSTING ONE THOUSAND DOLLARS, 


SideElevation. 


—the color of terra cotta is 
extremely bright and agree- 
able. 
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THE decayed branches of 
old trees should be promptly 
removed. Their unsightliness 
is the least of their evils. 
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THE EAST AVENUE PRESBYTERIAN CHURCH, 
SCHENECTADY, N. Y. 

We give herewith illustrations of this new edifice, 
lately erected in Schenectady, N. Y. The floor plan 
we give in colors on another sheet; and in a future 
number we hope to present a colored plate of the 
entire building, which is very ornamental. For the 
following particulars we are indebted to the Albany 
Argus. The architect in Mr. James Lyman Faxon, 
of Boston, Mass. 

The style of architecture is the type known as 
early Romanesque. The materials to be used for the 
exterior are local limestone in the rock face, trimmed 


jambs to doors and windows and belt courses, the 
water table, steps, window sills, keystones, skew 
backs, kneelers, copings, and saddle blocks being of 
limestone from the quarries at Palatine Bridge. 

The external walls are 20 in. thick. The foundation 
walls are 28 in. thick at the top and 82 in. thick at the 
bottom, and rest on bedstones 44in. wide. The founda- 
tion to the tower is 36 in. thick at the top, 44 in. thick 
at the bottom, and rests on bedstones 60 in. wide. The 
foundations to the piers which carry the great arches, 
which are the feature of the interior, are 6 ft. square. 
All foundations are laid in cement mortar. 

A glance at these foundations will convince any one 
of the thorough provisions the architect has made in 
this respect, and it is the one thing this architect is 
most particular about in all his buildings. 

The extreme width of the structure is 96 ft., and the 
extreme length is 132 ft. The height of ridge is 42 ft. 
above grade. The tower is 14 ft. square at the base, 
and 88 ft. high, 75 ft. being of stonework. The roofs 
are slated with black slates with copper flashings. 

The tower is located at the southeast corner and bat- 
ters from grade to the top, finishing with heavy corbel- 
ing of brick, surmounted with a pyramid, which is 
roof slated. The belfry story is marked by four (long) 
high arched openings, and four stone waterspouts dis- 
charging the water from the bell deck. 

A notable feature of the design is the three semi- 
octagonal bays, or apses, forming the East Avenue 
elevations ; the central one, the largest, containing the 
chancel, the one to the left the pastor’s study, and 
the one to the right, adjoining the tower, the organ 
chamber. Entrance to the main auditorium is had 
through semicircular vestibules opening into the east 
and west transepts; also from the arched loggias 
located between the transepts and the chapel part of 
the building—entrances to the chapel being through 
the same loggias. 





with Croton front bricks in the arches, quoins and. 
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The intradoses of the external arches are turned with 
a large bead-moulded brick. 

The interior of the church will be built and appoint- 
ed thus : The shape of the auditorium is a Greek cross, 
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Pian. of Sunday School_Floor. 


the nave running nearly north and south and the tran- 
septs east and west ; the chancel being at the souther- 
ly end, and the chapel opposite or at the northerly end. 
The largest axis of the chapel runs east and west, or 
at right angles to that of the church. The auditorium 
will present a fine effect ; the crossing of nave and tran 
septs is marked by immense arches of pressed and 


THE EAST AVENUE PRESBYTERIAN CHURCH, SCHENECTADY, N. Y.—JAMES 














moulded bricks, the arches being of 40 ft. span and 26 
ft. from floor to intrados of arch at crown. 

Similar arches separate the chancel, organ chamber, 
and pastor’s study from the main body of the church 
and open each into the other those to the organ chamber 
and pastor's study being filled with ornamental screens 
of cherry backed with stained glass. These arches 
spring from large clustered piers of brick ornamented 
with terra cottacaps and bases. The opening between 
ehurch and chapel is a large arch, twenty-four feet 
span, corresponding with the chancel arch opposite- 
A wainscoting of pressed and moulded bricks corre- 
sponding with the arches, with terra cotta cap and 
base, skirts the auditorium, chancel, pastor’s study, and 
vestibules. 

The finish of the roof will be open-timber construe- 
tion and sheathing—the sheathing being laid diagon- 
ally between the rafters. The rafters are all moulded, 
and the trusses at the crossing of nave and transepts 
and in the chancel will show a fine piece of ornamental 
construction. The rostrum front, chancel steps, and 
speaker’s desk are of cherry, paneled. The framing 
of the roofs and trusses is of Norway pine, and the 
sheathing of whitewood. The timbering will be 
stained a rich cherry, and the sheathing finished in the 
natural color. ‘The pews will be of whitewood of an 
appropriate design, corresponding with the general 
architecture. The windows for the present will be 
glazed with ribbed glass, this being the outside glazing. 
Ultimately, they will be filled on the inside with rich 
stained glass of Romanesque design by the architect. 

The chapel building contains, in the first story, a 
chapel room 3040 feet, Bible class room, library, ladies’ 
parlor, toilet closets, and kitchens, the chapel opening 
by folding doors and sashes into the main auditorium. 

The second story contains a Sunday school hall 40« 40 
feet, infant class room and class stalls adjoining and 
opening into Sunday school hall. Spacious entries 
and staircases give ample access to all apartments and 
ampie means of exit. 

The mason is J. Van Zandt, of Schenectady, N. Y.: 
the carpenter, John Cuerden, Jr., Ballston; J. L. & 
A. B. Frey, of Palatine Bridge, N. Y., furnish the 
eut stonework. 

The Glens Falls Brick and Terra Cotta Company 
furnish the face and moulded bricks and terra cotta for 
the interior dressings. The general style and plans are 
quite unlike any other similar edifice in this neighbor- 
hood. The style of architecture is in the same class as 
that followed by the late Mr. H. H. Richardson. The 
architect is a specialist in acoustics, and the church is 
planned and designed on the laws of that science. 





LYMAN FAXON, ARCHITECT, 
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THE EARTHQUAKE AT CHARLESTON, 
To the Editor of the Scientific American: 

1 would like to have your opinion as to the rise and 
fall of the earth. At the time of the recent earthquake 
here, our dwelling house was rocked by the wave 
of the most severe force, which caused thre neighbor- 
ing brick buildings to be wrecked. 


a small expense. We give this engraving as perhaps 
containing suggestions that may be found useful ‘to 
some of our readers. 





To Wax Floors, 

It has become fashionable to use white wooden 
floors, and for these it is necessary to have a prepara- 
tion for waxing which will not discolor. Soxhlet, in 
Neue Erfindungen und Erfahrungen, gives a formula 
for a fluid which is perfectly white, glossy, and trans- 
parent, allowing the natural color and grain of the 
wood to be seen, and which only needs one application, 
w to be repeated two or three times a year, and which 

hardens in two hours. Pure white beeswax in fine 
N shavings, one pound, is boiled at a moderate tem- 


‘raised slightly and brought into engagement 





Plan 


The bricks were found in one pile all loose on the ground; very small 
number of bricks were found on lot north side of house. 
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Elevalion, 


THE EARTHQUAKE AT CHARLESTON. 


Our building is wood, built on brick pillars 5 ft. high, 
18 in. wide, 24 in. long. The north and east walls are 
solid. The brick foundation of main building is all 
right, but all plastering on first floor is wrecked and 
gone, as is the case with wood buildings. You will 
notice in drawing inclosed, the distance that the bricks 
from chimney were thrown; that from the center of 
chimney to ground itis 22 ft. The tin roof does not ap- 
pear to have been bruised by the bricks, but the force 
threw the brick in one mass on the ground. Again, the 
rocking motion caused a large tank, under the roof, to 
throw the water out, which, of course, ran all through 
the house. In getting out of our house, the motion was 
the same as a vessel at sea. 
Again, at our place of busi- 
ness, in a building used as 
a warehouse and shop, up 
stairs the floor has gone 
down 2 ft., and there isa 
large quantity of sand, of 
which I send sample, which 
was forced up and was hot. 
Also, when I reached the 
street, there was a fog of 
sulphur some 5 ft. above 
the street. It was so strong 
as to affect breathing. 
Many houses are stained 
with same. Two houses 
two squares below our 
place, 60 ft. long, have 
been moved sideways, one 
foot, as it were, suspended, 
and the shock sent the 
foundation one way and 
house the other. Tall 
chimneys in center broken 
and moved around, as well 
as tombstone or monu- 
ments affected same way. 
From my experience, elec- 
tricity has had a great deal 
to do with the earthquake, 
as the following nights 
the whole heavens were 
ablaze, and shooting stars 
going in every direction. 
I give you the facts, that it 
may help to solve this fear- 
ful and wonderful convul- 
sion of nature. 

Isaac H. HALL. 

Charleston, S C., 

October, 1886. 
A FRENCH COUNTRY 
HOUSE. 

Our engraving shows 
acountry seat in Vesi- 
net, France (Seine and 
Oise), built by Architect 
Heret. 

By the use of light 
and dark brick in the 
facade, and painted 
wood in the balconies 
and gables, a very excel- 
lent effect is obtained at 
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perature in five quarts of common soapmaker’s dye, 
till completely dissolved. After removing from the 
fire, the solution is stirred for half an hour, and during 
this there is added to it, in small portions at a time, a 
solution of 35 grammes (! oz. and 1 drachm) of sal 
tartar in one pint of water, until the entire mass 
foams. Then 70 grammes (2 ozs. 2 drachms) of glass 
gall (sandiver), dissolved in one half pint of lye, are 
added gradually ; next, 70 grammes (2 ozs. 2 drachins) 
taleum venetum, rubbed to an even consistency in 
about a gill of lye, are added; and after the mass, 
with constant stirring, has nearly cooled, a half pint 
of aleohol is to be stirred in, and the polish is ready 



































| for use. It can also be used as a polish or finish for 
| any light wood. 





THE ALLARD SPIRAL SCREW DRIVER, 


This serew driver is especially adapted for light and 
rapid work, and much time can be saved by gp 
its use where large quantities of small screws 
are to be driven. Placed upon the spirally 
threaded shank within the lower end of the 
hollow handle is a nut which is free to re- 
volve within the handle. When the point is 
inserted in the nick of ascrew and pressure is 
brought to bear upon the handle, this nut is 






with a clutch, which holds it so that continued 
pressure ppon the handle revolves the shank 
and thus drives the screw. To draw a screw, 
the shank is pressed into the handle, when the 
tool can be used as a common screw driver. 
If desired, it may be used, when extended, asa 
common screw driver, by simply giving the 
shank a twisting jerk, causing the nut to re- 
cede and become locked. 

It will be seen that the use of this tool does 
away with all tiresome turning of the hand 
and twisting of the wrist, all the work of driv. 
ing the serew being accomplished by simply 
pushing. 

The sole agents of this screw driver are the 
Alford & Berkele Co., of 77 Chambers Street, 
New York city. 

++ 0+ 


The Store Order Act Invalid. 
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The Supreme Court of Pennsylvania, sitting at Pitts- 
burg, on Oct. 4, decided the anti-store order system act 
of June 29, 1881, to be unconstitutional. The pro- 
visions of this act we condense as follows : 

‘Persons mining or manufacturing, or either, coal, 


ore, or other mineral shall pay their employes in law- , 


ful money, or by order redeemable at its face value in 
lawful money by the issuer within thirty days. Viola- 
tion a misdemeanor, punishable by fine up to $100, to 
go to school fund. Employes interested in merchandis- 
ing are not to make a greater profit on goods than out- 
side dealers in like articles. Violation makes the debt 
uncollectible from employe. Employers refusing for 
twenty days to pay employes regularly or to redeem 
orders shall pay one per 
cent a month, if suit be 
bronght for the amount 
due.” 

The court said: ‘‘The 
act is an infringement alike 
of the rights of the employ- 
er andthe employe. More 
than this, it is an insulting 
attempt to put the laborer 
under a legislative tutelage 
which is not only degrad- 
ing to his manhood, but 
subversive of his rights as 
a citizen of the United 
States. He may sell his 
labor for what he thinks 
best, whether money or 
goods, just as his employer 
may sell his iron or coal, 
and any and every law 
that proposes to prevent 
him from so doing is an 

- infringement of his consti- 





Yh 

e tutional privileges, and 
q consequently vicious and 
y void.” 
————_—<90 > -——_____ 


Detecting Barytes in 
White Lead, 


The most common at- 
tendant of white lead is 
permanent white, or sul- 
phate of baryta. This ad- 
mixture may be recognized 


























COUNTRY HOUSE AT VESINET. 





by boiling a small quan- 
tity of the pigment in 
a glass test tube or 
flask, with n‘trie acid 
diluted with an equal 
measure of water. The 
white lead dissolves, 
but any sulphate of 
baryta remains as a 
white residue. To pre- 
vent any chance of er- 
ror, the residue should 
be allowed to settle, the 
clear liquid poured off, 
and the deposit again 
treated with nitric acid 
and then boiled with 
water.—London Coach 
Builder. 
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NEW PASSENGER STATION, ROCHESTER, N. Y. 

The New York, Lake Erie, and Western Railroad 
Company are making extensive improvements along 
theirline. At Rochester, N. Y., they are now erecting 
on the south side of Court Street, near the river, the 
handsome building of which we give front elevation 
and ground plan. The style of the architecture is 
based on the modern renaissance, being treated in a 
free aud unconventional manner, suitable for this class 
of building. 

On the first story are waiting and other rooms, as 
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and moulded brick are freely used in belt and string 
courses and in the arches. The roofs of main building 
and awnings are covered with slate and copper, and 
the roofs of wings with Gilbertson’s ‘ old method” tin. 

The interior of the building will be finished in white 
ash and cherry, the floors of waiting rooms and vesti- 
bules laid with black and white marble tiles, and the 
floors of the toilet room with slate tiles. An open 
staircase in oak, ash, and cherry is located in the 
tower. 

Steam will be used to heat the building, and elec- 


Drawings and Contributions, 

To those of our readers who have a mind to employ 
their leisure time in writing articles forthis paper, we 
would say, the editor will be glad to receive their 
contributions, and will publish such as are approved. 

Articles on practical subjects, aimed to interest and 
instruct every class of artificers connected with build- 
ing, are especially desired ; and for such articles special 
arrangements will be made. 

Architects and builders who have desirable plans of 
buildings, which they wish to see illustrated in our 
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shown on the plan, and on the second story are super- 
intendent’s office, conductors’ room, divisional freight 
agent's office, hall, lobby, and toilet room. 

The main building is 76 ft. 5 in. x60 ft., with a total 
frontage on Court Street, including the projection of 
porch, ete., of 100 ft. A tower on the northeast corner 
rises to a height of 110 feet above the pavement. 

Brick and stone have been used for the walling, with 
Medina stone laid up in regular courses of ashlar, with 
quarry faces and chisel draught below the first floor 
sills. Above this point, the exterior courses of wall are 
laid up with pressed brick in black mortar. Window 
sills, bracket corbels, keystones, and first story sill 
course are of Ohio sandstone. Trimmings of terra cotta 
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tricity for lighting. The tower clock has four 6 ft. 
glass dials, and will be lighted automatically by elec- 
tricity. 

A train shed 270 feet long and 72 feet wide, of orna- 
mental design in iron, is to be erected adjoining. 

The cost of passenger station and train shed will be 
upward of $50,000, and the buildings, when completed, 
will be a credit to the railroad company and an orna- 
ment to the city. 

The work is being executed under the direction of 
C. W. Buckholz, engineer, from drawings and designs 
of George E. Archer, architect to the company, to 
whose courtesy we are indebted for the loan of the 
drawings from which our plate was made, 





NEW PASSENGER STATION, ROCHESTER, N. Y.—N. Y., LAKE ERIE, AND W. R. RB. 


columns, are invited to send them in. For colored 
plates, we need copy colored up as intended. For 
| ordinary illustration, the drawings should be executed 
in black lines. We aim to give prominent credit to 
the authors of new designs. Those whose drawings 
have been issued have derived therefrom much bene- 
fit, owing to the very wide publicity thus given to 
their names and work specimens. It should not be 
forgotten our Building Edition now has, by far, the 
largest circulation of any architectural periodical in 
the world. 
eT -O  O 

A Goop flux for soldering iron, brass, etc., is made 

by dissolving chloride of zine in alcohol, 
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DESIGN FOR A DWELLING TO COST $1,500. 

In its proportions and general arrangement, this 
house is adapted to an ordinary city Jot, but would also 
be suitable for a village location. The designer of the 
house, Mr. John P. Cowing, 1643 Euclid Avenue, 
Cleveland, Ohio, observes that should it be desired, the 
parlor and sitting room may be connected by a door, 
and, as the plan shows, this may be a double sliding or 
folding door. Suchan arrangement would doubtless 
be generally preferred, and is in our judgment one of 
the chief objects to be gained in locating the two main 
rooms, one directly in the rear of the other. When 
made to communicate by double doors, they can be 
thrown together, and tworooms of very moderate size 
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will thus serve the purpose of a large reception room 
when occasion demands, while at other times each 
may be devoted to its especial use. This is a highly 
desirable measure of economy, inasmuch as the ex- 
pense of maintaining two rooms solely for the enter- 
tainment of guests is a very serious item, yet many 
who cannot afford that luxury have now and thena 
gathering of friends for whom a parlor by itself is too 
narrow an accommodation. 

The ceiling of the first story of this house is 9 feet 
high. and that of the second story is 8 feet 6 inches. 
The separation of the kitchen from the sitting room, 
making it necessary to pass from oneto the other 


November, 1886. 








| through the pantry, is intended to prevent the odors of 
| the kitchen from circulating too freely in the other 
rooms, Should the sitting room be used as a dining 
room, it issuggested that a slide may be putin between 
the kitchen and the small china closet in the corner of 
the sitting room ; or the closet may be put elsewhere, 
}and a door substituted at this point. 

The estimate for this house is $1,487.40, and will 
cover the cost under ordinary conditions if judiciously 
applied.—Mechanical News. 

——_|_ »>+ o> oa ___—_- 
Our First Volume, 

The first volume of our ARCHITECTS AND BUILDERS 

EDITION is now ready for delivery, bound in handsome 








theory, cannot be a serious objection, when we re- 
member the vigor of the ‘mummy wheat,’ and the 
unknown plants which start from the earth raised from 
deep excavations. Indeed, time, even when measured 
by centuries, seems hardly to affect the vitality of 
vegetable germs. But what prepares timber for the 
germination of the fungi spores? Probably fermenta- 
tion of the juices and semi-solids of the moist wood 
For fermentation, five conditions are necessary, Viz.: 
1. Presence of water. 2. Temperature from 40 degrees 
to 110 degrees Fahrenheit. 3. Presence of a ferment. 


4, Presence of a fermentable body. 5. Exposure to 
the atmosphere. 
always prevail. 


Three of these conditions almost 
Very rarely, if ever, can we maintain 
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SIDE ELEVATION. 


DESIGN FOR A DWELLING COSTING $1,500. 


paper covers. Price $1.50. To be had at this office, 
and of book and news dealers throughout the country. 
Those who have not seen a half year’s collection of our 
numbers bound together will be surprised at the wealth 
and variety of contents which the volume presents, as 
well as at the cheapness of the price. 

The volume contains all the numbers of the work 
from its commencement up to and including June, 
1886. It embraces sixteen splendid plates in colors, 
representing the perspective elevations and plans of 
various dwellings, all having attractive features ; eight 
large double sheets of details of construction of the 
same structures; nearly one hundred additional en- 
gravings of architectural subjects, public works, build- 
ings, dwelling houses cottages, ete., with plans; and 
upward of three hundred other engravings, mostly of 
superior character, illustrative of works and subjects 
interesting to architects and builders. Including all 
the separate diagrams and engravings of construction 
details, the volume presents not far from one thousand 
illustrations. The reading matter covers a large vari- 
ety of useful and excellent subjects, interesting to 
every one. No architect, builder, contractor, engineer, 
or householder can afford to be without this splendid 
work. It is beautifully printed, and is by far the 
cheapest architectural volume ever presented to the 
public. 

a 
Wood in Damp Places, 

When unseasoned wood is surrounded by dead air it 
very rapidly decays, fine fungous growths extending 
through every part. After therot has begun, the mere 
contact of decayed and sound wood seems sufficient to 
insure, by a catalytic action, its spread through the 
latter. This has probably led some observers to their 
conclusions that the accompanying parasitic plants, 
Merulius lachrymans (or L. vastator) and Polyporus 
hydridus, cause the decay. But the highest authorities 
now regard these growths as accessory, and beginning 
only after a suitable habitat has been prepared for 
them. Thus the fungus acts the part of a scavenger, 
and converts corrupt matter into new forms of life. 
The presence in the timber of the fungi spores is easily 
explained. The researches of Pasteur show that atmo- 
spheric dust is. filled with minute germs of various 
species of animals and plants, ready to develop as soon 
as they fall into a congenial locality. He concludes 
that all fermentation is caused by the germination of 
such infinitesimal spores. That they elude observation 
does not seem strange, when we consider that some in- 
fusoria are only sj}5, of aninchinlength. Admitting 
that they are only ten times the linear dimensions of 
their germs, the latter will be s4,5o9 of an inch long. 
But with the best microscopes we cannot perceive ob- 
jects measuring less than ;y$57 Of an inch. These 
germs might find their way into the growing plant 
through both roots and leaves. The whole tree is thus 
filled with the seeds of decay, awaiting suitable condi- 
tions to spring into growing organisms. 
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the temperature of any timber construction below 40 
degrees or above 110 degrees Fahrenheit. Probably 
countless numbers of ferment spores are annually ab- 
sorbed into the fluids of the smallest sapling. Com- 
pletely excluding any construction above earth and 
water from the atmosphere is practically impossible. 
The two remaining conditions we can generally pre- 
vent.—H. W. Lewis. 
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THE Government ship Atlanta, now nearly com- 


The pro-| pleted, is found to be from 180 to 280 tons heavier than 


longed vitality of spores,-made necessary by this|she was designed to be. 


eee ee 


rea 


ia 


Novemser, 1886. 


Scientific American, Architects and Builders Edition, 





THE STATUE OF LIBERTY, NEW YORK. 

October 28, 1886, the day fixed for the public in- 
auguration of this great work, will be memorable in the 
history of the metropolis of the New World. The 
assembly of distinguished personages, the official 
ceremonies, and the great pageant pertaining to the 
inauguration will have a widespread interest. For the 
special particulars of these, reference must be had to 
the daily newspapers, As to the work itself, its history, 


progress, and construction, we will here present a brief 
account. 

The incipient, moving cause that gave origin to the 
work appears to haye been due to the eloquent and 
suggestive ideas and expressions of M. Laboulaye, given 
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many years ago to his particular friend M. Bartholdi, 
the sculptor. The actual scheme for the realization of 
the work was privately formulated within the circle of 
Bartholdi’s friends in 1870. The plan for a popular 
subscription in France for the construction of the 
statue was made public in 1874; and thereafter various 
festivals were held for raising the money and the work 
was commenced. In 1876 a portion of the statue, the 
hand bearing the torch, was completed, sent to this 
country, and exhibited atthe great exposition, Phila- 
delphia, in 1876, and subsequently in New York. The 
act of Congress accepting the statue as a gift from the 
French people, and setting apart Bedloe’s Island, in 
New York Harbor, as the place for its reception, was 
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passed in 1877. Another portion of the statue, the 
head, was completed and put on exhibition at the Paris 
exposition in 1878. 

The statue was wholly completed in 1883, and in the 
same year the building of the great pedestal on which 
the statue stands was begun on Bedloe’s Island. The 
statue was formally delivered into the hands of the 
United States Minister in France, July 4, 1884, and in 
June, 1885, was brought overin a French war vessel, 
and landed in New York. The work of finishing the 
pedestal and erecting the statue thereon was completed 
in October, 1886. Such, in brief, is the chronology of this 
interesting work, 

We give a series of engravings from which a fair idea 
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Fig. 2.—THE STATUE OF LIBERTY.—VIEWS 
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of the appearance and nature of the structures can be 
gathered. Our front page engraving (Fig. 1) shows the 
appearance of the great statue, as it stands completed, 
on the little island of Bedloe, in New York bay, just at 
the mouth of the noble Hudson River, a short distance 
from where it issues from the rocky southern extremity 
of the long barrier known as the Palisades. 


readily understood even by those unacquainted with 
the details of such work. 

The design and modeling for the statue itself was a 
work of vast labor, <A preliminary study model, seven 
feet high, was executed by the sculptor, Auguste 
Frederic Bartholdi, and, having been approved by 


The posi- | him, another, four times the size, was prepared. This 


tion of the statue is a very commanding one; it over-| was very carefully studied and remodeled, and was 
looks the great bay of New York in all directions, and | then divided into a great number of sections, each of 
is in plain view from the cities of New York, Brooklyn, | which was marked with a distinguishing figure or 


Jersey City, Newark, and other large towns. 

The pedestal is 149 ft. 10 in. high above water level. 
The statue is 15114 ft. high. Total height of statue 
above water level, 30114 ft. 

The cost of the statue is estimated at $250,000 ; the cost 
of the pedestal and the erection of the statue, $350,000. 
Total cost of the work completed and in place, $600,000. 

The size of the statue is far greater than any other in 
the world, having a total height, with its pedestal, of 
149 ft. 10 in. above the sea, while the celebrated Colos- 
sus of Rhodes was 105 ft., and that of Nero, by Zenodore, 
about 118 ft. The difficulties in the execution of the 
work, and the great care and skill required in its eree- 
tion, now nearly brought to a successful issue, can be 
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Fig. 3.—THE STATUE OF 


number. : 

The exact form of the statue was now settled, and 
the sculptor proceeded to construct models of the 
moulds upon which the copper casing or envelope 
which forms the entire exterior of the statue should be 
shaped. 

Each section was then very carefully enlarged again 
to four times the size, and rough frames were prepared 
and lathed all over to conform somewhat to the shape 
of the section. Upon these the sculptor prepared his 
plastered models, as shown in the engraving, which 
represents Mr. Bartholdi at work upon them. 

This was done in a specially constructed workshop of 
Messrs. Gaget, Gauthier & Co., in Paris, the enlarge- 
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ment being carried out with geometrical precision by 
means of anumber of wires and leads attached to the 
| pieces, from which measurements were taken off with 
‘compasses, each section requiring some 9,000 separate 
measurements, 

As the models were completed, carpenters were em- 
ployed to make wooden models from them by means of 
planks crossed or laid close together and eut out in 
silhouettes. Upon these the copper was moulded by 
blows from mallets, assisted by levers ; the fine finishing 
touches being given with small hammers and rarmers. 
Sheets of lead pressed upon the model were employed 
to assist in the moulding of the copper. 

Tron braces, to be used in uniting the plates of cop- 
per with the main supporting truss, were next forged 
and fitted to the form of copper, and the sections were 
then carried to the yard and fixed in their places on 
the frame. 

The form of the supporting frame can be seen by re- 
ferring to Figs. 2 and 3. It consists of four massive 
angle iron corner. posts, united by horizontal angle 
pieces, dividing it into panels, which are strengthened 
by steel struts and braces, arranged diagonally, and 
side extensions are provided to approach more closely 
to the contour of the figure. The smaller frames sup- 
porting the head and the extended arm of the figure 
are of lighter construction than the main frame, but 
are arranged on the same plan. The whole of this 
trusswork was designed and executed by the consult- 
ing engineer, M. Eiffel. On completion of the figure, 
it was taken to pieces and shipped to America. 

During the time the statue was in course of erection 
in Paris, a suitable pedestal was being erected here for 
its reception. Bedloe’s Island was chosen as being the 
most central one available, and, although small, it is yet 
of ample size for the purpose. 

The successful appearance of the work depended to 

a great extent upon the size and design of the pedestal. 
It was essential that while presenting the appearance 
of solidity, strength, and magnitude necessary to accord 
with the great height of the statue, it should not be 
so large and prominent as to detract in any way from 
the beauties of the figure. 
- The pedestal, as erected from the designs of Mr. 
Richard M. Hunt, the architect, is very successful in 
point of size and general appearance, as can be seen 
from our engraving showing the final appearance of 
the statue. 

The foundation is a solid concrete base, 52 feet 10 
inches high, 90 feet square at the bottom and 65 feet at 
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LIBERTY.—ELEVATION, PLANS, AND SECTIONS OF PEDESTAL, SHOWING METHOD OF ANCHORING THE STATUE, 
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the top, and is built upon a soil composed of stiff clay, 
gravel, and bowlders, to the terrace level, where the 
pedestal proper begins. This is probably the largest 
solid block of concrete in the world. Through the 
center is a well hole or shaft 10 feet square, with four 
arched spaces at the bottom leading therefrom. 

Surrounding the concrete base is turned a conerete 
arch about 3 feet 6 inches thick, and having a chord span 
of 49 feet. This supports the grass mould covered over 
it to form a slope around the base, and it also supports 
the four flights of steps leading to the terrace. 

Upon the concrete base is erected the pedestal pro- 
per, which is constructed of granite, with a concrete 
backing. The vertical section, Fig. 3, shows the con- 
struction. The top of the pedestal is shown in the 


plan marked A, and is 43 feet 6 inches square, the 
The balcony 


corners being cut off to form an octagon. 
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second and similar system of girders, 41 feet long. These 
girders are of thesame thickness of iron as those above, 
but are only 8 feet deep, and are arranged two in a set. 
The two systems of girders are joined by four sets of 
eye bars, consisting each of four bars 4 inches wide and 
14g inch thick, placed close to the side of the walls of 
the shaft, and are prolonged to join the main frame at 
the top of the first or second panels. 

The supporting frame having been erected upon the 
pedestal, presented the appearance indicated in the 
annexed engraving. The copper casing had then to be 
fixed in position. These copper plates are about gz of 
an inchin thickness, and were marked with figures as a 
guide in the re-erection of the figure. 

In fixing each section the piece required was protect- 
ed by a wooden frame or covering and raised by means 
of a rope attached to a derrick and engine, to the plat- 
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|through the overlapping edges, the outer one of 

which is hammered down where the location renders it 
necessary. A staircase is provided leading to the head, 
with steps up the outstretched arm. 
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Fig. 6, 


The principal dimensions are as follows: 





Fig. 4.—-WOODEN SKELETON OF THE LEFT HAND OF THE STATUE OF LIBERTY. 


at top is 3 feet 7 inches wide in the clear. The loggia, 
shown at Bin the engraving, is 26 feet 7 inches high, 
the opening being 27 feet 11 inches wide and 13 feet 
deep inthe clear. The columns are 3 feet 4 inches 
wide and are 6 feet apart. Around the base of the pe- 
destal is the terrace, 15 feet 6 inches wide, and the stair- 
cases leading to it have a clear width of 10 feet. Shields 
bearing the coat of arms of the several States are ar- 
ranged around the base. 

The work of connecting and holding the statue by 
its framework to the pedestal was accomplished in the 
following manner, from the designs of General Charles 
P. Stone, Chief Engineer, under whose superintendence 
the work was carried out. (See illustrations, Fig. 3.) 
Across the top of the pedestal are placed six plate gird- 
ers, arranged in two sets of three each, and immedi- 
ately beneath these are two similar sets crossing at right 
angles at points exactly under the vertical corner posts 
of the supporting frame, to which they are united 
by three bolts, 51g inches in diameter. The plate girders 
are 34 feet long, and extending across the well hole or 
shaft, which is 26 feet 6 inches square, have a bearing 
at each end of 3 feet 9 inches. The girders are 4 feet 
deep and are built of °g inch web plate and 4 inches by 
5 inches by °% inches angle iron. 

At adepth of a little over 60 feet below, is arranged a 














form built around the top of the pedestal. From thence 
it was carried to the place where it belonged as indi- 
cated by the marks upon it, and it was then riveted to 
the adjoining plate and to the braces connecting it to 
the main frame. The work is carried up in courses in 
such a manner that the weight of each section is direct- 
ly transmitted to the frame, being independent of the 
plates adjoining it. 


The copper plates are rendered rigid by being stif- 


fened with iron bars ¥%% inch by 2 inches, bent to con- 
form closely to the curves in the copper, to which they 
are fastened by copper bands whose ends are riveted 
to the casing, forming a close network of bracing, cover- 
ing and strengthening the whole statue. The inside 
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The head will hold 40, and the torch 15 persons. 

The total weight of the statue is 440,920 pounds, of 
which 176,368 pounds are copper and 264,552 pounds 
iron. 

The object of the statue as a beacon is effected by 
the electric lighting now in course of erection. The 
statue itself is to be brilliantly illuminated from base to 
summit by four large lamps placed in front of powerful 
| reflectors behind the parapet. They will be arranged 
out of view, to throw light on every part of the figure, 
which will thus be visible on the darkest night. On 
the baleony surrounding the torch are placed at equal 





view of the face in the drawing annexed shows the 
manner in which this is done, and the effect is to trans- 
mit pressure of wind and other forces acting on the thin 
outer copper through the various struts and braces 
to the main frame, which is firmly fastened to the pe- 
destal as already explained. 

The riveting of the plates is of three kinds. Where 
the joint is to be concealed, the edges are brought 
together and covered on the under side by a strip of 
copper, through which pass two rows of rivets with 
their outer heads countersunk. In other cases one 
edge overlaps the other and a single line of rivets pass 














¥ig 5 -THE STATUE OF LIBERTY.—HAMMERING A PLATE OF COPPER INTO A PATTERN. 
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Fig. 7. 


distances apart eight lamps of 6,000 candle power each, 
with reflectors behind them. 

The whole structure in its final appearance is emi- 
nently satisfactory. 

Long may it stand as an emblem of Freedom and 
a monument of the good will and friendship existing 
between France and the United States of America ! 

0+ + 

A coat of good, hard varnish on any machine after 
it has been neatly painted is worth ten times the cost 
of its application, because you can do more cleaning 
and wiping successfully in five minutes than you can 
on a coat of dead colored paint in one hour. The dirt 
slides off, and cannot stick and be incorporated as a 

‘ part of the machine. 
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THE ORMSBY SPRING ROLLER SASH BALANCE. 

The old-fashioned method of hanging our sashes 
with cords and weights possesses so many objections 
that itis surprising that it has not long ago been su- 
perseded. The difficulty has been to find a substitute 
which could be relied upon. Sashes hung in this way 
are constantly causing trouble by cords breaking and 
getting out of order, and pulleys becoming stiff ; but a 
still more important objection to their use is that the 
boxes containing the weights occupy a con- , 
siderable space, which not only forms a large 
item of cost in the manufacture of the 
sash, but, in the case of small mullion, bay, 
and twin windows, one or more of them are 
prevented from being hung altogether in 
consequence of the space being insufficient 
for the purpose. 

The Ormsby Sash Balance is designed to 
remove these objections and to provide a 
durable, efficient, and economical substi- 
tute. It consists, as will be seen from the 
engraving, of two parallel spring rollers— 
one for each sash—adjusted in the top box 
of the frame, and being usually constructed 
with a pocket for access to the balances. 
To the rollers are fixed metallic bands of great strength, 
which extend down through holes in the top jamb, 
and are screwed on to the face of the sashes. When 
the balance is to be applied to an old frame, the spring 
rollers are adjusted beneath the top jamb, and the 
bands connected with the sashes in the same way with- 
out disturbing the casing or plastering, as shown in 
the second engraving. 

The metal bands are very durable, and sashes fitted 
with the balance move noiselessly and easily, even 
when large and heavy, and there is no likelihood of a 
sash “sticking,” as.it does so frequently when hung 
on cords and weights. When it is considered what the 
difference is between plain frames necessary for these 
balances and the ordinary ones necessitated by the 
use of weights and cords, it can be seen that there is a 
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considerable advantage obtained by the use of these 
balances on the score of economy alone ; while for the 
reason of the smaller frames, more light may be ad- 
mitted into a building, and, in addition, every 


sash may be hung, however small the jamb may 
be. 

The Ormsby Sash Balance Co., of No. 92 Utica 
Street, Boston, and 93 Tribune Building, New York, 
are the manufacturers of this balance, and will 
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THE ORMSBY SPRING ROLLER SASH BALANCE. 


forward further particulars and prices on applica- 


tion. 
—— + o> a 


COMFORTS IN SMALL HOUSES, 
(Continued from page 88.) 

We turn now to the “up-stairs,”” and see what we can 
do to please the ‘‘guid housewife” there. Here there 
are not many “ fixtures,” nearly everything is provid- 
ed by the tenant, and is, strictly speaking, household 
furniture ; but closets are always useful, and it is de- 
cidedly advisable to use some of the floor space up for 
this purpose. We have, however, sometimes seen the 
bed-room floor of a house so cut up in closets that not 
one decent sized room remained ; and again, by way of 
attempting to get nooks and “‘ pretty corners,” a room 
is often spoilt. In small houses there is not generally 
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space to spare for breaking up a room, and it is wisest 
to leave a bed-room, under these circumstances, as 
square as possible. But it is sometimes an advantage 
to shorten a long room, rather too long for its width, 
and here oceurs an admirable place for a couple or 
more closets. This is of course a very ordinary arrange- 
ment, in which one closet opens out of each room, and 
the remaining space serves for a linen closet, opening 
into the landing of the stairs, or ‘“‘upper hall,” as it is 
sometimes called. But the difficulty is, in 
the very ordinary, plain, square arrangement 
of every day terrace plans, to obtain closets 
in other rooms that stand singly, having 
no room against whieh to abut end to end, 
and so dovetail closets as in the preceding 
ease. Here, if you would attempt a closet on 
the long side of the room, you make the 
room itself too narrow, with an awkward 
projection into it, and the room is obviously 
too short to permit, for a moment, the 
thought of putting one at the end. A cup- 
board even 10 inches deep only, inside, is 
better than none, and 12 inches over all can 
generally be spared from the length of the 
room—the loss of floor space being in this 
case amply made up for by the cupboard which covers 
it. The following arrangement may be made a pretty 
featurein a room. Itis this: To cover the bare space 
of the window wall with cupboards (as shown in the 
sketches). 

These can be treated very simply ; plain square panel- 
ing or slightly moulded, to match the panels of the 
door of the room. <A pleasant window seat is formed, 
and, with alittle eare and taste, this piece of *‘landlord’s 
fixtures” may be made most useful. Drawers, as well 
as shelves, should be put in all these cupboards, unless 
they are intended for hanging cupboards only, and 
even then the articles to be hung are not sufficiently long 
to reach from floor to ceiling, so that there is still space 
for shelving. It must, however, be borne in mind, in 
putting up closets, that ample free space must be left 
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in the body of the room for aiv. Where a chimney 
breast projects into a room, a recess is formed, into 
which it is a most natural thing to put a closet or a 
wardrobe, and if these are made fixtures, built into 


the house, the landlord would let his house sooner, and 


the tenant would be far more comfortable. All these 
cupboards should be carried right up to the ceiling, soas 
to have no shelf on the top on which dust can accuma- 
late. They should be provided with a rail and hooks, and 
a shelf or two inside ; the doors should be taken down 
to the floor, or else the cupboard should have a floor of 
itsown. (See sketch.) The plan of having a rail at 
the bottom of the door is most objectionable, as it en- 
tirely prevents the cupboard being swept out, and be- 
fore long the dust and bed-room fluff will have collected 
in all the corners, making a tempting place for insects to 
lodge in. Ina very small room, it is not a bad plan to 
consider where the wash-stand will be placed, and, 
leaving room for it, and sufficient space for the person 
to use it without knocking his head, put up a cup- 
board on the wall, securely fastened to the studs of the 
partition, and support by beams if necessary. But 
perhaps it is safer to omit a cupboard in a very small 
room, and leave all the clear space for air. When the 
sloping roofs cut off parts of the outer walls, a door 
can be put into the space above the eaves and a closet 





comes about that the place up stairs corresponding to 
the hall below seems most fitted for the bath. But 
this may sometimes be a most inconvenient place. 
The bathroom often serves asa dressing-room, and, if 
it is to be so used, it should be near the principal bed- 
room ; but, at the same time, where there isa family of 
small children, it is well to consider whether it would 
not be of greater service if put near the nursery. 

In houses intended to accommodate a family of several 
young children, anursery should be specially planned ; 
every room will not do for a nursery, nor will every 
situation. There should be a couple of rooms deyoted 
to this department, a “‘ day” and a “night” nursery, 
opening one into the other, and both having doors 
opening upon a landing ; and it is a great thing, if it 
can be afforded, to have small bathroom opening out 
of one or other of the rooms. A full sized bath is not 
required, so that a verysmall space will do; and rather 
than have none at all, the space that would be used as 
a closet may very well be used for this purpose. An- 
other important item in a nursery is the windows. 
Children want to see out, and it is therefore advisable 
to make the windows long, almost down to the 
floor. Ifthereisno balcony outside, have a perma- 


nently fixed grating, so arranged that a child cannot 
climb up it, and then the window will be quite safe. 


gallery is also provided at the end of assembly hall, to 
be used either for spectators or musical performers. 
Other rooms are provided in basement for use by the 
brass band of the firm, and for play rooms in wet 
weather, and to which separate staircases give access. 

The whole of the basement rooms are lined with 
white glazed bricks, the class rooms are lined with 
eane-colored glazed bricks, also the teachers’ rooms, 
cloak rooms, porches, etc. The teachers’ rooms and 
class rooms have a dado of pitch pine, and the cloak 
rooms and porches have dadoes of tinted bricks. The 
front entrances have a dado of faience work, and the 
whole of the walls of assembly hall are to be lined with 
this work. The class rooms have open pitch pine — 
roofs, and the large hall has an open roof of pitch pine 
and walnut. Stained glass will be used for the windows 
of assembly hall and portions of the class rooms. The 
exterior is of brick, with stone dressings. Polished 
granite columns are used for the loggia. The archi- 
tects are Messrs. Woodhouse & Morley, of Bolton and 
Bradford. 





SomE one has been calculating the distance a pen 
travels in the hands of arapid penman, and he con- 
cludes that he can write thirty wordsin a minute. To 
do this, he must draw his pen through the space of a 
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placed here with boarded side, proving very useful for 
boots or other small things... In houses of the size we 
are referring to, there is not room for many features 
which add so largely to the comfort of living. We can 
have no ‘‘housemaid’s closet” for the storage of 
brooms and pails, containing a sink for hot and cold 
water laid on; cupboards for half a dozen different 
things, such as cloths, and soon we can hardly find 
space for a ‘‘cubbyhole” into which to put this useful 
sink alone ; and so all the slops must be poured down 
the water closet—an objectionable method of getting 
rid of them, certainly, for some reasons, but still the 
only one left to us. Wehave seen many aceiling below 
a water closet spoiled by the oversplashing of slops ; 
but by putting a ‘‘lead safe” on the floor all round 
the trap, covering the whole space of the floor under 
the water closet, this ruination to the ceiling can be 
avoided. The ‘‘safe” should have a waste pipe open- 
ing, if possible, on to some sink or grate, where, if 
there is an overflow, it can be detected, and by which, 
in case of the pipe being stopped, the stoppage may be 
proved and renewed before damage is done. Hinge 
the seat as well as the lid, that when water is being 
poured down the woodwork may not get wetted, and 
the closet will remain sweet and clean, and take care 
to make the closet fittings of hard wood. A bath 
should be put in every house, no matter how small, 
and, if at all possible, lay on hot water as well as cold. 
The position of a bath-room is a matter of some con- 
sideration. 1t is usually put over a hall, for the simple 
reason that halls are, as a rule, narrower than rooms, 
and a bathroom does not need to be so wide. Hence it 
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It is a good thing to have a good wide balcony outside 
the day nursery windows (which should face a warm 
quarter), with a safe railing and a comfortable shading 
roof. Children can hardly have too much light and air. 

We have alluded to many items which add consider- 
ably to comfort, and can be easily and inexpensively 
arranged, when planning the house, and these are 
perhaps among the most important, although there 
are still many unmentioned here; but it is hoped 
these will be sufficient to act as a guide in planning, 
and set the author of the design thinking what else he 
can introduce, in the direction of the purpose here in- 
dicated. R. W. G. B. 

SN 
DESIGN FOR A SCHOOL BUILDING. 

We give, from the Building News, an elevation of 
the new schools, Ferguslie Works, Paisley, which are 
being erected for Messrs J. & P. Coats, thread manu- 
facturers at Paisley, and are for the education of their 
half-timers (girls). They are intended to take the 
place of their present schools, which are inadequate 
for their requirements, and are also intended to be 
used for concerts and other entertainments. The cen- 
tral hall is 58 ft. by 88 ft., and grouped around this 
hall are six class-rooms (25 ft. 6 in. by 24 ft ), having 
glass screens toward the hall. To the front are teachers’ 
rooms, cloak rooms, water closets, etc. There are also 
porches at the back, opening into playgrounds. 

As the building is intended to be used occasionally 
for tea meetings or banquets, accommodation is pro- 
vided in the basement for cooking, a small hoist being 
arranged to bring up the viands to ground floor, A 
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rod—sixteen and one-half feet. In forty minutes his 
pen travels a furlong. We make, on an average, six- 
teen curves or turns of the pen in writing each word. 
Writing thirty words in a minute, we must make 480 
turns to each minute; in an hour, 28,000; in a day of 
five hours, 144,000; in a year of 300 such days, 43,200,000. 
The man, therefore, who made 1,000,000 strokes with 
his pen was not at all remarkable. Many men—news- 
paper writers, for instance—make 4,000,000. Here we 
have, inthe aggregate, a mark 300 miles long to be 
traced on paper by such a writer in a year. 








PATENTS. 


Messrs. Munn & Co., in connection with the publication of the 
Scientific American, continue to examine improvements and to 
act as Solicitors of Patents for Inventors. 

In this line of business they have had forty yerrs’ experience, and now 
have unequaled facilities for the preparation of Patent Drawings, Specifi- 
cations, and the prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn & Co, 
also attend to the preparation of Caveats, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements of Patents. All 
business intrusted to them is done with special care and promptness, on 
very reasonable terms. 

A pamphet sent free of charge, on application, containing full informa- 
tion about Patents and how to procure them ; directions concerning 
Labels, Copyrights, Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases, Hints on the Sale of Patents, etc. 

We also send, free of charge, a synopsis of Foreign Patent Laws, show- 
ing the cost and method of securing patents in all the principal countries 
of the world. 

MUNN & CO., Solicitors of Patents, 361 Broadway, New York, 

BRANCH OFFICE,—622 F Street, Washington, D, C, 
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Artists? Supplies,’ 

Messrs. Wadsworth, Howland & Co., of 84 Washing- 
ton Street, Boston, Mass., and 190 Michigan Avenue, 
Chicago, Ill., have sent us a copy of their recently 
issued catalogue ot Artists’ Supplies and Materials, and 
Architects’ and Engineers’ Instruments and Station- 
ery. It is profusely illustrated, and is exceptionally 
complete in its contents, which include a fine list of 
drawing instruments, squares, triangles, etc., of all 
qualities, and an exceptionally long and,compiete list 
of moist, dry, and cake colors of various manufac- 
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b> said by way of explanation or comment as to 
the interior appearance of the house, or the size and 
arrangement of rooms. It will be observed’ that all 
the rooms are large, both above and below, and that 
direct access is had to all the chambers from the stair- 
way and hall. The feature of a front hall and stair- 
case as commodious as those shown here is of itself a 
striking excellence, the value of which will be daily 
appreciated by the occupants of the house. 

The first story of this house is 9 ft., and the second 
8 ft. 6in. in height. The cellar, which extends under 
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DESIGN FOR A HOUSE FRONT, CARLSRUHE.—BY PROF. C. SCHICK,.—From Architektonische Rundschau. 


tures. Drawing paper, tracing linen, and paper of all 
kinds are priced, together with all other material re- 
quired by the draughtsman and artist. Among the 
new instruments described in the catalogue may be 
mentioned the adjustable curve ruler, which is designed 
to supplement the well-known French curves, and 
consists of a flexible edge covered by sleeves, the re- 
taining power being a strip of pure drawn lead sliding 
between two ribbons of tempered steel. The working 
edge is semi-cylindrical in cross section, and can be 
instantly adjusted to any curve, forming a most excel- 
lent and handy tool. A well selected list of art publi- 
eations is also included in the catalogue, and those of 
our readers who use this class of goods will do well to 
send to Messrs. Wadsworth, Howland & Co. for a 
copy. 


os 
A COUNTRY RESIDENCE COSTING ABOUT $2,500. 
The perspective view and floor plans convey the gen- 
eral features of the design so fully that but little need 
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|the whole house, is 61¢ ft. in the clear. 


The wood 
finish is selected pine, painted two coats ; simple wood 
mantel in sitting-room ; plaster, ‘‘ one coat” work well 
smoothed over and finished. The hall stair is finished 
in black walnut, with square newel post, simple turned 
balusters, and 2% in. moulded hand-rail. 

A very general impression seems to prevail among 
those who build, either for rent or for their own oc- 
cupaney, the cheaper class of houses, that a front hall 
and stairway is a luxury to which none but the rich 
can justly aspire. That this is an error we have shown 
both in the present design and in former plans of 
houses costing less than half the price of this. A front 
hall ought to be regarded, if not in the light of a neces- 
sity, at least in that of a very substantial comfort 
which amply repays the cost of construction. - An 
outer door opening into the room in which guests are 
entertainedisan awkward arrangement. Soisamain 
stairway leading from the rear of the parlor or sitting- 
room. Both can be avoided with economy. 


Novemser, 1886. 








The estimate of cost for this house made by the 
architect, Mr. Edward Dewson, of Boston, Mass., is 
$2,545.50, which allows of a very superior quality of 
material and style of construction. The same plan 
could be carried out, with cheaper material and plainer 


| finish, for a sum considerably below that figure.—WHe- 


chanical News. 
8 
NAIL-DRIVING MACHINE. 
BY THADDEUS FOWLER, SHELTON, CT, 

A suitable length of the nails is coiled around the 
hub, L, within the case, and its forward end led down- 
ward through the yoke and into the sliding nose, so 
that the position of the nails relative to the mechanism 
of the driver is as shown at Fig. 1—that is, the driver- 
toe is in engagement with the head of the lowest nail, 
and the point of the feed spring is also in engagement 
with the head of the nail, but upon the side opposite 
to the driver-toe. To drive the nail, the extremity of 





NAIL-DRIVING MACHINE. 


the nose-piece is placed upon the spot where it is de- 
sired to set the nail, and a smart blow struck upon the 
top of the case. This forces the sliding nose-piece 
backward within the guide tube against the action of 
the spiral spring until the nose-piece is entirely within 
the tubular projection and the nail firmly driven. In 
the downward course of driver and nail the tapered in- 
terior of the nose-piece sets the nail toward the wedge- 
shaped toe, whose point severs the nail from the string. 
The upward movement of the nose-piece carries the 
yoke and spring upward with it, and the extremity 
of said spring engages with the head of the nail next 
above that just driven; then, as the resiliency of the 
spiral spring returns the nose-piece downward to its 
normal position, the string of nails is drawn down by 
the grasp of the feed spring to the position shown at 
Fig. 1, and ready for driving. 
ro 0 


A NOVEL barometer is said to be in use in Nuyren, 
Switzerland. There is old, an unused well in the village, 
the mouth of which has been closed with a wooden 
covering and hermetically sealed all but a small 
aperture in the cover, which is provided with a whistle. 
When a storm is brewing, the atmospheric pressure 
being decreased, the air contained in the well will 
escape, blowing the whistle and giving the signal of 
approaching storm. 
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A MODEL SCHOOL BUILDING. 

The cut presented on this page is a representation 
of the ground plan of what we consider a model school 
building for towns and cities, when the cost of con- 
struction and the adaptation of the building for school 
room convenience is considered. 

It isa two-story, eight-room brick house, with ward- 
robes foreach room. On the second floor, in addition 
to duplicates of the rooms on the first 
floor, is a large principal’s room, of the 
width of two of the wardrobes, and those 
thus used are substituted by wardrobes 
over the stairways. 

It will be seen by the plan that the 
building is compact, with hall space and 
stairways, well lighted and without waste 
room, and the teacher, standing in the 
center of the hall, has complete oversight 
of the pupils passing out of or into the 
wardrobes, or as they come down or go 
up stairs in line. 

The cost of a substantial building con- 
structed on this plan, of the very best 
material, including janitor’s house and 
water closets, is $12,000. 

In this city (Indianapolis), eight of 
the twenty-six public schools have been 
built from this plan, each room of the 
building being heated independently by 
a ventilating stove. 

Fresh air isintroduced from the outside 
which passes through the stove, and in- 
sures a pure heated air. The foul air is 
drawn through a register level with the 
floor, into a foul-air duct, and the lifting 
power is obtained by its being heated 
from the smoke flue adjoining, which 
is found to be sufficient to procure thor- 
ough ventilation and a rapid change of 
air in the schoo] room. 

In referring to the buildings erected on 
this plan, the Superintendent of Public 
Schools of Indianapolis, Ind., says : 

‘Since the organization of the present 
board, or system of managing the public schools of 
the city, only two-story buildings have been erected, 
with ample play grounds. Eight brick two-story, 
eight-room buildings of the size and arrangement as 
shown in this plan have been erected, and it is prob- 
able that all eight room buildings built hereafter will 
be upon the same plan, as there does not appear to be 
much room for improvement.”—Trustees I’. Journal. 

ee 
OLD ENGLISH HOUSES. 

Many of the examples of old architecture found in 
the more rural districts of England are 
of considerable interest and value, being 
often prolific in points of suggestion. 
Our engraving shows a group of three old 
houses and shop fronts erected in a par- 
ticularly picturesque manner. The effect 
produced by this group is very pleasing. 
The quaint, low windows, with their 
small panes, and the overhanging ga- 
bles, with their ornate barge boards, pro- 
duce an exceptionally attractive effect, 
while the deeply moulded and ornament- 
ed cornice gives a character and boldness 
to the whole design. The walls are fin- 
ished in the style of plaster work known 
as ‘‘rough cast,” and the roof is covered 
in with plain red tiles. 

Our engraving is taken from the ex- 
cellent drawing of Mr. Maurice B. Adams, 
F.R I.B.A. 

Ooo 
Arrangement and Protection of Water 
Pipes. 

How shall the water pipes in a house be 

run and arranged 

This is, so far as subsequent annoyance 
owing to the constant necessity of repairs 
is concerned, one of the most important 
matters connected with the water supply 
of a house, and far too little attention 
is in the majority of cases paid to it by 
architects and builders. In the first 
place, it is important that all lead, and 
also tin lined and block tin, pipes be well 
fastened to boards or narrow strips of 
wood nailed to walls or ceilings. Verti- 
cal lead pipes should be supported by 
soldered hard metal tacks to the lead 
pipes, and fastening them with screws to 
the board. All sagging is thus effectively 
prevented, provided the supports are 
not placed too farapart. Horizontal or 
graded lead pipes should be firmly sup- 
ported wherever possible throughout 
their entire course by strips of wood on 
which they rest, and must be kept in 
place by brass bands or clamps. Some- 
times it is necessary to fasten horizontal 
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lead pipes to boards nailed to the under side of ceilings. 
In such a case, the supports must be placed very close 
together—say every two feet. If insufficiently fastened, 
lead pipes are soon dragged down by their own weight, | 
besides being affected by changes of temperature, for | 
when hot water passes through the pipe it causes the) 
pipe to lengthen, and hence to sag, while lead does 
not return to its original shape on cooling. Once out 
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of line, pipes become air-bound, or freeze in winter, and 
leak. 

Hot and cold water pipes should be kept at least 
one-half inch, and better one inch, apart to prevent 
loss of heat from one to the other ; and where they run 
in the same direction, must be fastened truly parallel to 
each other. Faucets, and in particular ground key 
and self-closing bibs, should not be placed at the end 
of a line of supply pipe, where this can be avoided, but 
should be taken from the side of the pipe, and the pipe 
suitably continued so as to form a small air chamber. 














OLD ENGLISH HOUSES, 





In arranging a system of service pipes in a dwelling, 
the cardinal rule should always be observed that all 
lines of supply pipes be so graded that they way be 
readily and completely emptied at some stop and waste 
cock or draw-off faucet when the water is shut off 
from the house. This is very important in the ease of 
severe cold weather to prevent the freezing of pipes, 
and is an absolutely necessary condition in the case of 
all houses left empty during the winter 
months, such as summer and seaside resi- 
dences, ete. In this connection it may be 
well to state that no check valves should, 
as a rule, be used in lines of supply pipes. 
Where used, their number and location 
should be remembered and noted by the 
house owners, for such check valves in- 
terfere with the complete emptying of 
pipe lines.—William Paul Gerhard, in 
Good Housekeeping. 

oe 

Insufficient Timbering in Houses, 

Modern builders have found out that 
the element of strength in a beam is the 
depth, and they have carried this princi- 
ple to such an extent that we now see 
boards on edge made to answer as joists. 
I do not so much object to the deficiency 
in thickness in joists, if they are well 
strutted, as to. the want of sufficient 
: depth in proportion to the span. Many 
A persons are so ignorant of the strength of 
timbers that they have a stereotyped 
scantling for joists, which they use for 
allspans in small houses. ‘The result of 
such a system may be easily imagined ; 
in some cases they have more than suffi- 
cient, and in others the deflection is eon- 
siderable. Of all portions of timbering, 
there are none so often scamped as the 
lintels; and when we consider the small 
proportion they bear to the total quanti- 
ty of timber in a building, it issurprising 
that men will injure the stability of a 
structure by crimping their scantling. 
Gutter plates in V roofs also afford a grand opportu- 
nity to the cheap constructor to save timber. It is un- 
necessary to state that he does not hesitate to avail 
himself of it. Consequently, in a short time there is a 
permanent set. This is one of the causes of leaky roofs. 
Light rafters of long span are among the things to be 
avoided in construction. A really good, strong roof 
may be easily constructed by the introduction of a 
light truss, or by trussing two of the rafters, and plac- 
ing the purlin upon the crutch formed at the junction 
of the strut with the rafter. By this means in small 
houses the span of the rafter is reduced to 
a minimum, and one of small scantling 
may be used with beneficial results. The 
construction of roofs by judicious truss- 
ing is a matter in which scientific know- 
ledge will give the architect an immense 
advantage, enabling him to design a 
stronger structure with the same quan- 
tity of, and in many cases less. material. 
In the present mode of designing shop 
fronts, the brestsummers are mostly form- 
ed of a balk of timber resting upon story 
posts of small scantling, and in many 
cases without any ties to the joints to 
prevent the entire front from pitching 
into the street.—J. Lemon. 

o> 
Shingles 115 Wears Old. 

A Danielsonville correspondent of the 
Sun writes as follows about the shingles 
removed afew days ago from the steeple 
of the Unitarian church at Brooklyn: 
“One of the first pastors of the church 
nailed them with big-headed wrought 
iron nails to the steeple in 1771, and un- 
der them General Israel Putnam often 
has sat and listened to the discourses— 
rare in these days—giving liberal inter- 
pretations of the Scriptures. It is stated, 
also, that the shingles were ‘rived’ by 
men who afterward fought with Old Put 
at Bunker Hill. The shingles are re- 
markably well preserved. Four of them 
are displayed in the street windows of the 
News office, in this village, and above 
them is a placard with this reading: 
‘These shingles were in use on the Uni- 
tarian church in Brooklyn, 115 years. 
Just look at thenails.’ The nails are fine 
specimens of old-fashioned, painstaking 
workmanship. They are smooth, straight, 
and round, with large, thin, perfect 
heads, and are as clean and bright as at 
the time they were driven into the stee- 
ple. They would be considered to-day too 
valuable to use in any except the most 
elaborate and costly work. The shin- 
gles, of red cedar, are not at all decayed.», 
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THE NEW CONGREGATIONAL CHURCH, HYDE PARK, ILL, 
is located on the northwest corner of Drexel Boulevard 
and Fortieth St. The building is approaching com- 
pletion. The size is 80100 ft. Contains audience 
room, reception rooms, pastor's study, ante rooms, etc. 
Seating capacity, 700; gallery across front accommo- 
dates 150 more. Galleries may be extended to sides in 
the future if required. Superstructure is of dark 
artesian well stone, roof of black slate, interior finish 
entirely of oak, artistic cathedral glass in windows, 
and interior walls and ceilings highly decorated. The 
church will be heated by steam, and lighted by electric 
lights. Cost, complete, $60,000. G,. H. Edbrooke, 
of Chicago, architect. We are indebted for our sketch 
to the Building Budget. 

———__—_—_—_—_<»+-9->- 

The Proper Construction of Stone Houses. 

There is no more prolific source of trouble, both 
to builders and owners of stone houses, than that 
caused by water penetrating the walls and getting in 
over the windows after a 
heavy rain. 

The causes producing this 
trouble being well known, it 
would seem an easy matter to 
overcome them, and all sorts 
of suggestions to that end 
have been made, but so far 
with no effect. 

The present time, there- 

fore, would seem an oppor- 
tune one in which to offer a 
practical solution of this trou- 
ble, and that is the purpose 
of this article. The under- 
lying cause of all this trouble 
is haste to finish the build- 
ing; hence, the first thing to 
be done, and without which 
all else is practically useless, 
is to ‘‘make haste slowly.” 
Time should be given the 
mortar to harden, the build- 
ing to settle, and the cracks 
to show before the pointing 
is done. No stone house 
should be pointed the same 
year itis built, for two rea- 
sons: First, the cement used 
in pointing forms a barrier to 
the evaporation of the moist- 
ure in the mortar in which 
the stone is laid, and prevents 
it from drying. The point- 
ing, while keeping the moist- 
ure from coming out, will not 
prevent the frost from going 
in and freezing the mortar ; 
this will produce an expan- 
sion, which causes the point- 
ing to lose its grip on the 
mortar, and creates innumer- 
able erevices through which 
the water easily finds its way. 
Secondly, all stone buildings, 
even when built in the most 
eareful manner, have a ten- 
dency to settle. This settle- 
ment cracks the pointing. In 
many cases these cracks are 
so fine as to be scarcely visi- 
ble, especially if some dis- 
tance from the ground. But 
no cracks are too small for 
water to penetrate, driven by 
the force given it by the 
wind from an open sweep 
of miles, as it has in many 
parts of this country. It is absolutely essential, 
therefore, that the mortar should have time to 
evaporate all its moisture and become thoroughly 
dry, and the building time to settle, before point- 
ing. 
’ Houses built with stone, and having all the win- 
dows arched solidly through the entire thickness of 
the wall with brick, seldom have water dropping 
from the soffit of the frame; forif any water should 
beat through the stonework or cracks in the same, 
the bricks, having power to absorb so much of the 
water, hold it while the rain lasts, and after it is 
over evaporate it to the outer air. 

When impracticable to use brick over the windows, 
from architectural or other reasons, a piece of sheet 
lead, going through the entire thickness of the wall, 
and extending about one foot each side of the win- 
dow, and turned up two inches on the inside, will 
hold the water until it evaporates. 

A style of architecture much in use at this time 
» necessitates exposed gables. These gables are usually 
‘ finished so late in the season that the mortar has not 
time to dry before the frost sets in, and in conse- 
quence the mortar freezes. Mortar once frozen loses 
its adhesiveness, and therefore has no life init. The 
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proper and only safe plan is to use Portland cement 
and sand (no lime) in all gables, This will set in one- 
tenth the time of lime mortar, and will be hard and 
dry before frost comes. 

All stone gables that rise above the roof, and are only 
protected by stone coping, should have a sheet of lead 
to cover the entire wall put on under the coping. 
This lead should project over the inside of the wall, 
and be turned down over the flashing of the roof. 
By this means, all water that gets through the joints 
of the coping will be carried off. In conclusion, with 
care and a proper observance of the natural laws 
governing the materials used in its construction, a 
stone building can be built in the present day just 
as tight as years ago, when people did not expect to 
excavate the cellar in the spring and move into the 
finished house in the fall.—Zhe Builder. 

ee 
Harmony in Decorations, 


Paint woodwork natural color of cherry. Paper the 
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is hygienic, as having the effect >f closing the pores 
in which dust lodges, the dust, with its darkening and 
forbidding effect, never failing to find lodgment, un- 
less, indeed, the boards should be of costly hard wood, 
which is the exception, not the rule. It may be said 
that a floor painted all over will not be seen; but 
without replying that a painted border where the 
whole ‘area is not colored is a deception, we may re- 
mark that the entire treatment of a floor or cover 
affords a security against unsightliness should any 
portion of the central carpet be accidentally raised, 
and that in the event of its removal for purposes of 
cleaning, the painted floor suffices, more especially if 
enriched with a few rugs or tinted or patterned mats. 

In the hot summer months a floor artistically painted 
will be often found preferable to carpet, as aiding in 
the movement of the air, not harboring dust, and 
proving on the whole cooler. Paint may be so com- 
pounded and laid on floors as to suffer but little injury, 
even when exposed, in along course of time. Should 
the colors become dull, a 
slight varnishing will suffice to 
renew much of their pristine 
freshness. There are many 
rooms ina house which would 
be all the better for not being 
fully carpeted. Such especial- 
ly are bedrooms. When we 
speak of painting a floor, we 
do not refer to giving it a uni- 
form hue. The handsome 
designs carried out in encaus- 
tic tiles may be repeated in 
color. Geometrical figures 
centered with small leaf pat- 
terns are peculiarly appropri- 
ate ; so, too, a host of fresco 
patterns, these being varied 
in successive tiers. Longi- 
tudinal lines representing the 
chromatic seale of colors might 
be repeated at certain inter- 
vals. Diagonal lines in differ- 
ent hues, lying athwart each 
other, in basket-work style, 
would havea good effect. The 
borders, as a matter of course, 
should be differently treated. 
—Cualifornia Architect. 

—_——— 0 oe 

Relative Strength of Wet 

and Dry Timber. 

In reply to a_ statement 
by the American Miller that 
‘‘ wet timber is not as strong 
as dry, in some cases it has 
not half the strength of dry,” 
a correspondent of that paper 
writes as follows: ‘‘In Sep- 
tember, 1876, the Lanesboro 
Mills, Lanesboro, Minn., 
burned, and that fall we re- 
built them and began making 
flour the next March. We 
used sawed pine (taken out of 
the Mississippi River) for 
joists, 3 in. x 12in., 12 ft. long, 
and sized them, laying <hem 
on top of the girders to get 
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THE NEW CONGREGATIONAL CHURCH, HYDE PARK, ILL—GEO. H. EDBROOKE, ARCH. 


walls in lavender. Tint the ceiling a golden olive color 
of about the same value as the lavender paper in tone. 
Tint the ceiling moulding in lavender, golden olive, and 
the color of natural cherry, only a little lighter than the 
woodwork. Usean eighteen inch frieze of a medium 
dark Indian red flock, or else cartridge paper with a bor- 
der on either side showing a golden olive ground with 
a floral design in yellows, old pinks, and olive greens 
with touches of gold only; the borders to be six or 
eight inches wide ; a natural cherry picture rail. to 
separate the frieze from the lavender wall paper. 
Stain the floor a mahogany red and varnish with 


strong shellac ; it will need going over afterward with 


an oiled rag to keep it in beautiful order. 
———_—————-+- 0 __—_—_- 
Painting Floors, 

Now that the fashion is more and more prevalent of 
using carpets that do not completely cover the area 
of the floor, and which thus escape distortion by 
being so cut as to coincide with every angle, recess, or 
curve of the walls, floor painting should certainly be 
more generally adopted. Painted borders are all well 
enough, but the whole area of the floor may be advan- 
tageously laid out in color. This painting necessarily 
involves priming, which in itself, as applied to floors, 


their full strength, and then 
used % match flooring. The 
joists were placed 12 inches 
from center to center, leaving 
9 inches between them. In 
the fall of 1877 we piled wheat 
on the floor 26 feet deep in the 
bins, and the joists, yet wet 
and green, only sagged a tri- 
fle, and carried the immense weight safely. Two years 
later the same joists were dry, from the heat of our very 
large stove. We loaded the floor with 24feet of wheat, 
and six joists broke off nearly square in the middle, and 
others were cracked. In the first instance, the bins 
held 360 tons of wheat while the joists under them were 
green. When the joists were dry, 300 tons or less broke 
several of them. This shows that green pine is stronger 
than dry pine, as the wood becomes brash or brittle by 
drying, and is not as strong as when green. This is 
caused by the sap drying and leaving only solid matter 
in the capillary tubes, and they cannot move one on 
another, while if the timber is green the tubes are full 
of water, and can bend or move one on another. I 
know of but two kinds of wood that are stronger dry 
than green, and they are maple and white oak.” 


— rr - 0 
Lake Superior, 


The largest body of fresh water on the globe is Lake 
Superior, 400 miles long, 160 wide at its greatest 
breadth, and having an area of 32,000 squares miles. 
Its mean depth is 900 ft., and its greatest;depth is said 
to be about 200 fathoms, or 1,200 ft. Its surface is 
about 635 ft. above the sea level. 
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WINTER GARDEN WITH DETACHABLE WINDOW 
SASHES, 

Our engraving represents a veranda which has been 
especially elaborated with the object in view of allow- 
ing of the conversion, in summer, of a perfectly closed, 
glazed housing, that the hot rays cf the sun render un- 
inhabitable, into asort of pavilion, forming a perfectly 
aerated shelter. 

The main frame and the entire ornamented portion 
of the structure are absolutely stationary, but all the 
panels and opening frames can be removed in such a 
manner that the ordinary aspect of the whole shall re- 
main, and the air may circulate freely in all parts. 

The horizontal and vertical sections figured at the 
bottom of the cut show the ingenious arrangements 
through which the builder, Mr. Michelin, has been en- 
abled to réach this result. All the iron used is com- 
mercial, thus materially 
reducing the net cost. 

Horizontal Section.—The 
section A is made through 
the two leaves of a folding 
windowsash. The section 
B shows the point of at- 
tachment of a leaf to the 
jamb, formed by one of 
the pilaster uprights. Sec- 
tion C shows the assem- 
blage of the upright that 
receives the angle iron of 
the detachable frame. At 
D is shown a section of 
the two leaves of the entry 
door. 

Vertical Section of a 
Window.—Section G 
shows the arrangement of 
an impost rail running 
between the frieze of the 
opening glazed panels and 
the window cases. Section 
H shows the profile of a 
weather moulding formed 
of iron, and in front of 
which is riveted a flat iron 
drip. Section I shows, 









German Middle Class Houses, 

While sojourning recently in one of the German 
capitals, my attention was particularly called to the 
easy and simple manner fn which the Germans live 
and keep house, as compared with that of our own | 
people who dwell in rented houses in New York and | 
other of the principal American cities, the difference 
arising particularly,. 1am persuaded, from the construe- 
tion and arrangement of the dwellings themselves. 
I refer now to houses of that class of society who are 
neither rich nor poor—the so-called middle class—who 
usually, here in New York rent houses ranging from 
eight. hundred dollars to fifteen hundred dollars ver 
annum, but who seldom live in flats or own houses of 
their own. The reason that this class of people do not 
more generally live in flats or apartment houses is sim- 
ply because few such buildings adapted to their neces- 
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M. Michehn, Constructeur A Paris 






































through the swinging door 
frames, nearly the same 








arrangement as section G 
for the window. At K is 
a section of the lower door 
rail. Finally, the vertical 
section of a frame gives, 
at L, a section of the rail 
beneath the gutter ; at M, 
a section of the impost 
rail; at N and P, top and 
bottom sections of the iron 
plate of the sub-basement. 
It is to the interior arrises 
of these three rails, L, M, : 
and N, that are affixed the | 
angle iron frames, which | 
are held in place during 
the winter season by bolts 
at the top and bottom.— 
Le Genie Civil. 
al See 
Disposal of Hotel Sew- 
age. 

An esteemed correspond- 
ent who has recently 
passed some time at the 
Manhattan Beach Hotel, 
at Manhattan Beach, L I., 
writes that the system of 
sewage disposal in opera- 
tion there is very success- 
ful. He does not think 
any system could work any 
more satisfactorily than 
does this one, designed by Mr. J. J. Powers, a Brooklyn 
plumber. He says: 

““The sewage (excreta and house water exclusively) 
flows by pipes (of such moderate size as to insure a 
speedy flow) into wooden water-tight tanks, where, by 
the use of such cheap material as charcoal and cop- 
peras, the whole mass, ninety per cent of which is 
water, is economically and thoroughly disinfected and 
deodorized, the solids being precipitated, while the 
liquids flow in a clear and harmless stream to the sea. 
The process works automatically and easily ; there is 
no smell, even close to the settling tanks, and few of 
the hundreds of thousands who visit those wonderful 
earavansaries have any comprehension of how largely 
the welfare and business of the whole island depends 
upon this common sense invention of one clear-head- 
ed, fair-minded sanitarian. The solid portions of the 
sewage are disinfected and drained, and are removed 
as frequently as is necessary ; the product (called na- 
tive guano), a dark-colored poudrette, is used upon 
the lawns, and with magical effect, and when sold 
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‘brings $20 dollars a ton.”—Sanitary News. 
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, ment has its individual entrance and bell. 








| required to keep such houses in order, not to mention 


the usual disadvantages of poor light and ventilation 
in the halls, is almost double that required by the 
German dwellings. There the houses are built free on 
all sides, are usually four stories in height, accommo- 
dating one family on each floor. The staircase is 
broad has windows at each landing, and every apart- 
The build- 
ings are ordinarily bout square, the main rooms 
grouped about a central hall, the kitchen and servants’ 
bed-room being separated by an entry. All rooms are 
well lighted, have perfect ventilation, and, being on 
one floor, half the labor of housekeeping is avoided. I 
think it scarcely requires argument that such flats in 
New York, with the addition of the best modern 
plumbing and steam heating, which have not yet been 
introduced into the houses in Germany, would find 
ready occupants as fast as 
they could beerected. But 
until capitalists are as- 
sured of a fair return for 
the money invested, such 
buildings will not be built, 
as many even of those 
apartment houses where 
the suites rent from three 
to four thousand dollars 
have not been financial 


successes. However, I 
think to those having 
money to invest, apart- 


ment houses for just this 
middle class of people is a 
subject well worthy of con- 
sideration. They desire 
neither the luxury of a 
palace nor the shabbiness 
of a French flat, but as 
much room, and more 
light, air, ventilation, and 
comfort, than can be ob- 
tained in the ordinary 
twenty foot dwellings 
above referred to. 

Take, for instance, a plot 
of ground 200 ft. square, 
that is, sixteen city lots, 
which, at $10,000 per lot, 
makes a total of $160,000 
for the entire plot. This 
would allow of the houses 

























i 


RMVVVY) 


Parties Parties 


démontables. 


Paruss 
fixes 


ouvrantes 
zy 






L egen de 








sities and means have yet been erected. But there is 
every reason to believe that many of their number, 
like some of the more wealthy, who can afford to pay 
three or four thousand dollars a year, would be very 
willing to exchange their three story, high stoop, and 
often ill constructed dwellings for apartments of an 
equal number of rooms, having the attributes of per- 
fect light, ventilation, privacy, etc., at the same rent 
as they now pay, could such be had in New York. I 
believe that such apartment houses may be buill, 
rented at eight hundred dollars to fifteen hundred dol- 
lars per suite, and allow the owner a handsome inter- 
est on his investment. Let us compare, briefly. the 
dwellings of this class in New York with those of the 
same class in the larger citiesof Germany. Every one 
knows what the ordinary twenty foot, three story 
house is here, with its high stoop, brick or veneered 
brownstone front, uninviting basement dining-room, 
with kitchen back, narrow hall, and parlors in first 
story, with a repetition of the same hall and stairway 
in the second and third stories, and too often with de- 
fective plumbing and poisonous coal gas.. The work 
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being built in a desirable 
locality. Ereet eight de- 
tached buildings, averag- 
ing 40X60 ft., and five sto- 
ries high, so arranged that 
there is a space twelve feet 
wide between each two, a 
portion of which would be 
utilized for the stairways 
and elevators, which would 
be constructed wholly out- 
side of the main walls of 
the buildings. Such strue- 
tures, supplied with steam 
heat, the best of plumb- 
ing, neatly finished, and 
each and every room hav- 
ing direct access to the air, 
and, consequently, proper 
ventilation, would cost not 
to exceed $60,000 each, 
making a total for the 
eight of $480,000, and a 
grand total for the whole 
investment of $640,000. 
The entire structure could 
be planned to accommo- 
date sixty families, at an 
average rental of $1,200, 
making a total of $72,000 as 
the gross receipts for all the apartments. Now, de- 
duct $25,000 per annum for taxes, insurance, gas, coal, 
and wages of employes, ete., and we have $47,000 as 
the interest on an investment of $640,000, or a little 
more than seven per cent. The benefits derived by 
the occupants of such apartments would be, chiefly, 
perfect safety from fire, each floor being intact, as 
staircases and elevator wells are entirely outside of 
the buildings (there are no light shafts); the utmost 
privacy, as each has its own entrance and vestibule ; 
perfeet light and ventilation, and, on account of the 
arrangement of the rooms, the least possible care to 
the housekeeper; besides all of which, such steam 
heating, plumbing, and elevator service as are found 
in the most costly apartment houses in the city.— 
J. R. H., in American Architect. 
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THERE is every prospect of a large output of lum- 
ber the coming season in Canada. The number of 
men being sent to the woods is greater than for some 
years past, 
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THE “IDEAL” BATH TUB, 

We herewith illustrate the new sanitary bath tub of 
Sharpless & Watts, 1524 Chestnut St., Philadelphia, 
Pa. It possesses the merit of extreme durability. The 
frame is of cast iron, securely fitted, the joints cemented 
and screwed together, thus preventing leakage. Upon 
the inner surface is placed a coating of Portland 
cement and glazed tiles, forming a perfectly water- 
tight compartment. The tiles admit of 
the most beautiful styles of decoration, 


rear. But then, under the action of such weight, the 
articulation of the haunch is again placed in a sloping 
direction; the head is kept depressed to seeure an 
equilibrium ; and the same pulling is exhibited in the 
lumbar region. 

When it is a question of resuming an erect attitude, 
the horse must in the first place rise, through his fore 
quarters, upon a floor that slopes downward under his 
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the glazed surface of which, while pre- 
venting the adhesion of noxious particles 
or the retention of malarious odors, pre- 
sents a clean and inviting surface. They 
may be inclosed in various ways, accord- 
ing to selection, either with a wood cas- 
ing or the more elaborate and costly tiled 
exterior and marble capping. 
—————_» +2 +  ——_—_____ 
STABLES AND CATTLE HOUSES WITH 
HORIZONTAL FLOOR. 

In our stables and cattle houses the ex- 
cremental liquids may take two courses: 
they may either penetrate the earth 
through infiltration, and deposit therein 
the germs of contagious diseases, or they 


may be retained by the bedding, and a arts 
f 


cause the latter to quickly rot. In the 
latter case, the contact of this unwhole- 
some and fetid material dirties the ani- 
mals’ coats, even if it does not injure their 
feet. In both cases, the greater part of 
the liquid is removed by way of evapora- 
tion. Hence, ammoniacal emanations, 
that grievously affect the organs of sight, 
and hence pestilential miasms that pro- 
duce many an affection of the respiratory 
organs. 

In order to overcome the grave incon- 
veniences due to an unhealthy dampness 
and to the putrefaction of litter, the 
idea long ago occurred to have recourse 
to pavements, and to give this artificial 
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true in their point of support, the animal has become 
straight jointed in front and has worn out the points 
of its toes behind. 

If the colt has much blood, if its fiber is dense 
enough to withstand the continuous action of the slope 
of the fioor, it expends, during the course of this con- 
test without respite, a portion of the food that ought 
to contribute to the work of its growth. The perma- 
nent fatigue to which it is submitted, in 
lieu of rest, is a cause of nervous superex- 
citation to it. Inflicted under such cir- 
cumstances, stabling etiolates the animal, 
and the latter becomes lank and lean, 
and has a look of sadness in the face. 

Upon the whole, it is to the bad ar- 














rangement of stable floors that must be 
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attributed the faults in conformation, 
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the defects in the limbs and joints, the 
early ruin of the extremities, the en- 














feebling of the energy, and the degener- 












































acy of ourracers. Fig. 1 shows a striking 














SHOWING CONSTRUCTION OF FRAME WITH WOOD CASING. 
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SIDE VIEW AND SHOWING FIXTURES WITH PATENT OVERFLOW AND WASTE. 



































PU 
2=22222 




















ground a pronounced slope. Now, such 




































































a remedy is illusory, and, up to a certain 



















































































point, worse than the disease. Illusory, 


















































because, notwithstanding a slope of say 
three-quarters of an inch to the foot, a 
number of small cloace form between 
the joints of the paving stones; worse 
than the disease, seeing that the slope 
of the floor exerts a most pernicious in- mi 
fluence upon the economy of the ani- i 
mals. As especially regards the import- 
ant question of perpendicularity and 
* equilibrium, professionals say that a good 
and handsome horse, while at rest, should have his 
fore and hind canons exactly vertical. We shall see 
how contradictory the occupancy of a stable with 
sloping floor is to the conditions of natural statics. 
Upon an inclined plane, like that of most stables, 
the horse necessarily assumes and keeps the attitude 
that he is obliged to take when going up hill. Now, in 
this forced position of continuous ascent, the entire 
weight of his body falls upon his shoulders and hind 
legs. The neck and shoulders descend, the nose points 
straight ahead, and the ligaments of the vertebral 
column pull upon the hind quarters. These latter, 
which have nothing to carry, stay, as it were, the fore 
quarters. But this function of a living brace is ac- 
complished solely under the condition of a permanent 
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‘ IDEAL” BATH TUB.—TOP VIEW AND SHOWING DIMENSIONS OF WOOD CAPPING. 


hind ones. To effect this motion, such an effort is re- 
quired that it gives rise to numerous grave accidents, 
especially among breeding mares. 

But let us suppose everything goes on well, let us 
see what fate isin store for the offspring. Let us see 
what happens after a while to a colt of good blood 
which has been obliged to remain permanently in a 
stable of which the floor has a decided slope. The 
head and shoulders, which, up to the moment of 
weaning, were high and well formed, become depressed 
and unshapely. Constantly loaded with the entire 
weight of the body, the shoulder becomes incrassated. 
Growth, which is arrested, or at least interfered with, 
in the fore quarters, first proceeds in the hind ones, as 
if to furnish a means of restoring the equilibrium on 
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examiple of the sad results pointed out 
above. It represents the horse of a cav- 
alry officer, an animal of good stock, but 
deformed under the influence of the floor 
of the stable in which it has terminated 
its growth. 

What we have said of horses may be 
applied also to cattle. As usually built, 
stables and cattle bouses are the worst 
enemies of all our domestic animals, 
equine, asinine, or bovine. While they 
affect the vigor of the horse, ass, and mule, 
the defects in the organization of the 
A structures employed diminish the yield of 
p meat in cattle, and sensibly reduce the 
amount of dairy products. It must be 
added that this justly criticised arrange- 
ment of the floor, to the detriment of 
agriculture, causes the loss of a large 
amount of nitrogenized liquids, that is to 
say, of principles that are essentially fer- 
tilizers. 

In order to remedy this deplorable situ- 
ation, Colonel Basserie recommends the 
exclusive adoption of a well drained, 
horizontal floor, such as shown in Fig. 2, 
which explains itself. As may be seen, 
the element of the system consists of a 
east iron drain, set into a cement floor 
proof against infiltration. Attached toa 
flange at the side of the drain there is 
a cover which contains a coneavity in the 
line of its axis narrower than the hoof of 
the smallest horse. This cover contains 
a series of apertures that can in no ease 
getclogged up. This gutter allows liquids to reach the 
drain, and the latter, on account of its hinged cover, 
can be easily cleaned. The individual drains all con- 
nect with amain collector in the rear of the cattle or 
horses, and this leads to a trench designed for the 
storage of liquid manure. Such a system, which costs 
but little, offers inappreciable advantages. The first 
effect of its adoption is the suppression of the infecti 
due to the imbibition or stagnation of the exerement 
liquids, as well as to the expansion of the ammoniacal 
gases derived therefrom. Hence, for the occupants, a 
suppression of the chief causes of epizootia. The 
animals, in fact, breathe pure air, and live under 
proper conditions of hygiene and cleanliness. The 
men whose business it is to look after them ean then 
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Fig. l—EFFECT OF A SLOPING STABLE FLOOR UPON A CAVALRY HORSE. 


contraction of the muscles, of an inclination of the 
hind quarters, and of a straining of the hocks. More- 
over, every time the horse lifts his head toward the 
rack, we observe a straightening of the pasterns, for 
his toes are then seeking a holdfast. When, overcome 
with fatigue, the animal lies down upon this inclined 
plane, the weight of his body is thrown toward the 
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the sloping floor—an equilibrium absolutely contrary 
to nature. What happens when the animal comes to 
walk upon level ground? Itscruppers are higher than 
its withers. The muscles of the former have become 
abnormally developed, those of the leg have no longer 
any size or power, and the hocks, narrow and stiff, are 
devoid of play. As the hoofs have always been out of 
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Fig. 2, BASSERIE’S IMPROVED STABLE FLOOR, 


perform their duty without exposing themselves to the 
numerous affections which develop so rapidly in the 
atmosphere of unwholesome places. Moreover, the 
stable work is singularly simplified. In restoring the 
horizontality of the floor and securing the preservation 
of the bedding and the repose of the animals, the use 
of the Basserie system permits of preventing faults of 
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conformation in breeding, defects in the limbs, and 
that useless fatigue due to a continuous attempt to 
obtain an equilibrium upon an inclined plane—a 
fatigue that is usually a prelude to early decay. The 
effect of the arrangement under consideration is to 
render the success of fecundation, gestation, and 
rearing infinitely more probable, the growth of the 
subject more rapid, and the production of the animal, 
either in work, meat, or dairy products, more remu- 
nerative. Finally, the nitrogenized liquids, collected 
without loss by the drains, can be used up to the very 
last drop in agriculture. 

Experience has already pronounced upon it. A 
number of cultivators, breeders, directors of omnibus 
companies, owners of cow stables, and others, have 
recognized the excellence of these structures with le- 
vel floors, provided with hygienic drainage apparatus. 
The war department likewise has experimented with 
the new system, particularly in the stables of the 31st 
regiment of artillery in garrison at- Mans. The con- 
clusions of the committee were favorable to the adop- 
tion of the system, especially in the Remonte stables, 
with a view to the preservation of the young horses 
that reach the regiments at the age of four years, and 
are not put in service until 
two years later.—La Nature. 
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AN ELEVEN ROOM HOUSE 
COSTING FROM $1,750 TO 
$2,000. 

For the accommodation of 

















In most localities, the cost of a frame house built 
from this plan would reach $2,000, even if economically 
putup ; andif of brick, $2,500 would be a moderate 
estimate. If the cost of plumbing and gas fixtures be 


added, the figures would be still further increased. ‘Che 
height of the first story is 10 feet 3 inches in the clear, 
and of the second story 9 feet 3 inches. 


The cellar is 


under the dining room only, and is 12 by 12 feet, and 
7 feet 6inches deep. The foundation of the house is 
carried 2 feet above the ground. 

For a plain, spacious, and convenient house, where 
ground is abundant and cheap, and comfort rather 
than pretentious style is the object sought, this 
design will commend itself to a large class of readers. 

—American Builder. 


Spontaneous Combustion. 
The subject of the spon- 
taneous combustion of wood 
has been discussed at vari- 
ous times by the French 
_ Academy of Sciences. Among 
the most interesting state- 
; iments made on these occa- 
sions is that by M. Cosson, 




















describing an accident which 




















occurred in his laboratory; it 
























































appearing that while he was 
working there, a portion of 
the boarding of the floor 
spontaneously took fire. The 
boards were in the vicinity of 
an air hole, fed with warm 
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air from a stove about thir- 
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teen feet away on the floor 
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below. A similar accident 
had occurred two years pre- 




















viously, and, in consequence, 
M. Gosson had the boards 
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a large family the house here 
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described affords very liberal 





adjoining the air hole replac- 





ed by aslab of marble. The 

















facilities, having on the sec- 
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boards which subsequently 








ond floor five sleeping rooms; 
and the library and children’s 
room on the first floor are 
available for the same pur- 
pose, should occasion require. 
Upon a house of this plan a 
very large amount of money 
may be expended, if superior 
finish and costly material are 
used throughout; but the 
author of the design, Mr. J. 
A. Galbraith, of Greenville, 
East Tennessee, who proposed 
erecting this house for him- 
self, computed the necessary 
outlay at so low a figure as 
$1,745.87. He says of it: ‘‘I 
have examined a great many 
designs and buildings, and 
this comes as near my ideal 
of a convenient and comfort- 
able dwelling as anything I 
have seen for the cost. The E 
prices will vary, of course, 
with the locality. We have | 

no water works or gas, conse- 7—== 
quently I make no estimate 
for these. Brick would cost B 
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FRONT ELEVATION, 































SSS SSS 


KK, GK SSE ’ 


—= 


ignited adjoined the marble ; 
and though the heat to which 
the boards were subjected 
was very moderate, being only 
that of air at 77° F., still the 
boards slowly carbonized, 
and, being thus rendered ex- 
tremely porous, a rapid ab- 
sorption of the oxygen of the 
atmosphere had resulted, and 
sufficient heat was thus pro- 
duced to originate combus- 
a tion. A similar instance of 
spontaneous fire is said to 
have occurred at Passy a 
few days before, due to the 
action of the warmth from 
the air hole of a stove upon 
the woodwork, thus showing 
the danger liable to arise from 
this source, and the necessity 





Sy — 
SSN sa 
SSS] 


4 Cres} 
— 



























about 20 per cent. more here = 
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A $2,000 DWELLING.—DESIGNED BY J, A. GALBRAITH, 
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of attention to the same on 
the part of builders. 
———— 

In Leominster, England, ig 
a pair of trees, an oak and an 
ash, which appear to have but 
asingle trunk. They grow 
together for about four feet, 
and then divide. 
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DWELLING AT UNIONTOWN, PA. 

We give, from the Sanitary News, the design of a 
cottage building for Mr. R. H. Lindsey, from plans by 
Chas. M. Burns, architect, 717 Walnut Street, Phila- 
delphia. 

The foundation of massive stone is made to givea 
very picturesque effect on the sloping ground, which 
shows the first floor and the extensive circular balcony 
at a considerable elevation, naking a pleasant prome- 
nade upon two fronts outlooking upon 
an extensive landscape. The first story 
is brick, relieved with belt courses of 
black brick. The second story is wood, 
with large roomy attic in the high shin- 
gled roof. 

Turned columns or posts resting on a 
wall of rough stone support the ample 
porch roofs. Though hot air furnaces are 
used, open fireplaces are in the hall and 
on both first and second floors. 

The interior finish is hard wood 
throughout. The architect has succeeded 
in bringing together in much harmony a 
number of popular features and styles, 
which we usually expect to find only 
brought into prominence where a num- 
ber of buildings are called for. It is 
hardly safe for any but experienced artists 
to undertake so difficult.a task. 

<> » eam —__. 
How to Use Redwood, 

While redwood is not a rival of cherry, 
mahogany, or oak for house finish, it is, 
says the Lumberman, a very good ma- 
terial for that purpose when properly 
finished. Most workmen at the East 
would probably treat the wood to a coat 
of oil at the first step. This is just what 
they should not do. The oil, with the aid 
of light and time, turns the wood a dark, dirty color, 
utterly devoid of beauty. Nooil should be used, but 
instead the first treatment should be with white shellac 
of the best quality cut with alcohol; this to be fol- 
lowed by successive coats of white varnish, each well 
rubbed down. This finish will display and preserve 
‘the natural beauty of the wood, and will be lasting. 

+ 0 
NEW POST OFFICE, LEXINGTON, KY. 

For our drawing of this new public building we are 

indebted to the American Avrehitect. 
S++ 0 > —  ____—_—__ 

THERE has recently been completed at the Mecher- 
nicht Lead Works (Germany) a chimney shaft the 
height of which is probably unequaled in the world. 
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Taking into account the eleven feet of substructure, 
the total height over all is 440 feet. The base is thirty- 
four feet square to a height of about thirty-four feet, 
where the shaft changes to octagonal, thence to cir- 
cular, tapering to 114g feet. The flue graduates from 
1144 feet at bottom to 10 feet at top. 








Model Tenement Houses, 

In 1880 the Sanitary Reform Association of New 
York City devoted the sum of $300,000 to the erection 
of a model tenement, in which the occupants should be 
required to pay rent enough to return a fair interest 
upon the capital invested. The building occupies the 
easterly end of the block bounded by First and Second 
avenues, Seventy-first and Seventy-second streets, with 
a frontage of 200 feet on the avenue and 200 feet on the 











A DWELLING AT UNIONTOWN, PA.—CHAS. M. BURNS, ARCHITECT. 


street. It is six stories high, and divided into apart- 
ments of from two to four rooms ; the stairs are of slate, 
and the whole building is practically fire proof. Each 
apartment is provided with running water, private 
water-closet, and ashes are thrown into a chute, with 
openings at every floor. At the top of the building is 
a common laundry, each tenant having the use of a cer- 
tain number of tubs for one day a week. In October, 
1881, the apartments were offered to tenants, and al- 
most all were occupied within afew months. A reading 
room, club room, bath rooms, ete¢., were opened as soon 
as the number of tenants grew large. The average rent 
per room was about $3 per month. 

Nothwithstanding the enmity of tenement-house 
owners in the neighborhood and the strict rules con- 
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cerning cleanliness, prompt payment of rent, ete., the 
demand for the apartments in this building has been 
most of the time greater than the supply during the 
last five years. Sometimes, as in May last, not one 
of the 218 apartments has been vacent, and only the 
least desirable rooms are ever vacant for more thana few 








LEXINGTON, Ky: 


days atatime. At present, the worst time of the year 
for tenement-house owners, eight apartments out of the 
218 are empty. The investment has paid a steady 
yearly return of five per cent., and the property is to- 
day worth double what it cost in 1881, the neigh- 
borhood having become thickly settled since then, and 
unimproved real estate having more than doubled in 
value. The present rents range from $6.25 a month 
for two rooms to $14.50 forfour rooms. There are no 
dark rooms in the buildings. The effect 
upon the neighborhood has been excel- 
lent. Landlords have had to offer more 
conveniences than formerly for the same 
rents, and to insist upon greater order 
and neatness in order to keep their best 
tenants. 

Although the proprietors of this first 
model tenement have amply proved that 
decent buildings for poor people can 
be made to pay a fair interest upon the 
investment, few capitalists have been 
found” to follow their example. Many 
building associations with ambitious 
plans have been organized, but have 
done nothing. The president of the Sani- 
tary Reform Association, Mr. Cutting, is, 
however, so well satisfied with the work- 
ing of the association’s first tenement 
that he is about to put up another tene- 
ment upon the same plan further down 
town, and has bought for the purpose 
a plot of land, 116 by 88 feet, at the south- 
west corner of Avenue C and Fourteenth 
street, where work will begin in the fall. 
—New York Evening Post. 

———_-¢e—______ 

Capital Punishment by Electricity. 

There is now being exhibited at Leipzig 
an apparatus for putting criminals to 
death by electricity. So long as it is found necessary 
to retain capital punishment upon our statute books, 
it may well be that the electric method is the most 
merciful and least repulsive process that could be de- 
vised for carrying the sentence into effect. In the 
Leipzig apparatus, behind the chair in which the con- 
demned man is totake his seat—and by means of which, 
as we need not explain in detail, his body is placed in 
circuit with a powerful coil—there stands a conven- 
tional figure of Justice with bandaged eyes, holding 
the balance in her left hand and the sword in her 
right. The criminal having taken his seat, the proper 
functionary is supposed to read over the record of 
his crimes and the sentence of the law. This cere- 
mony completed, he folds up the document and places 
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itin the scale pan, the arm of the balance descends, 
closes the circuit, and all is over. 





A CARRIAGE maker says a small piece of sheet 
zine placed in the bottom of the glue pot will keep 
the glue sweet for an indefinite length of time. 
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CLUB HOUSE OF THE GERMANIA ROWING CLUB. 

For our illustrations we are indebted to Architekton- 
ische Rundschau. The sleeping rooms for the men in 
training and the living rooms for the servants are on 
the upper floor, while the society hall and its annexes 
are on the ground floor. The cost of building 
was $5,760. 

ot or 
A Convenient Cow Stable. 

What comfort there is to the milker (and the 
cows as well) in a good stable! My cows stand 
in their stalls twenty hours out of the twenty- 
four; and yet they have not a stain or tag on 
them. My stable is warm, well lighted and 
ventilated, and so arranged as to get the feed 
to the cattle and clean out the manure and 
waste from the fodder with the least possible 
labor. The floor on which the cows stand is 
exactly five feet long, and about ten inches 
lower than the manger or feed floor from which 
they eat hay and fodder. <A board a foot wide 
is nailed edgewise to prevent the cows from 
pulling the hay or fodder under foot, and feed 
boxes fourteen inches square are notched down 
four inches into this board and securely nailed 
against the partitions between the stalls. ThiS 
leaves the bottom of the feed box eight inches 
above the floor of the manger and gives room 
to sweep under it, which is an advantage. I 
find also that, having the feed boxes at this 
height, the cows very rarely spill any meal over. 
In my old stable the boxes were set flat on the 
floor of the manger, and this floor was ona 
level with the one the cows stood on; and a cow 
would fill her mouth with meal, then raise her head 
to chew it, and the waste would fall over the box. I 
think each cow wasted nearly a pinta day. Then the 
wet chaff and hay seed was always gathering and 
caking in the corners next to the box, and ina very few 
years the floor was rotted through. The floor of my 
manger is laid with matched pine boards running 
lengthwise, and every morning I sweep it perfectly 
clean. It is thirty feet long and five feet wide (there 
being a row of stalls each side), but Iecan sweep it in 
less than aminute. Behind the cows is the manure 
ditch, exactly two feet wide and eight inches deep, and 
the end of this ditch comes right to the center of the 
stable door, so that the cows walk into the stable 
through the ditch until they come opposite their stalls, 
and then step up on tothe floor. In cleaning the stable 
we also run the wheelbar- 
row inthe manure ditch. 
The ditch is water tight, 
the edges are made of two 
inch plank, and there is 
eight inches of yellow clay 
pounded into the bottom 
of it, and a board floor is 
laid on this clay, with, 
of course, short joists 
across for the boards to sit 
upon. On these boards the 
shovel slides easily along 
in cleaning out the ditch. 
Back of the manure ditch 
is a raised floor two feet 
wide, and on a level with 
the floor the cows stand, 
and this we use as a walk 
to passin behind the cows. 
This walk is floored with 
boards cut two feet long 
and nailed at the ditch 
end to the two inch plank 
which forms one side of the 
ditch. This ditch will hold 
the manure from the cows 
for four days, when we 
bed with sawdust, but the 
stable will be much sweet- 
er to clean it every day, 
and we make this our 
practice, and after clean- 
ing it always scatter a little 
fresh sawdust in the ditch 
as well as on the floor. 
Oceasionally a cow, by 
turning a little angling im © \i\jui 
her stall, will drop some mc 
manure on the floor, anc 
so I keep hanging right 
behind the cow a hoe, and 
always when I enter the 
stable, if there is any dung 
lodged on the floor, scrape 
it into the ditch. 

The partitions between 
the cows do not extend 
back to the manure ditch, 
as they would be in the 
way about milking, but 
are three feet long. Thus, 
while they prevent the 





cows from interfering with one another, they do 
not trouble the milker Back of the walk is a root 
cellar, 1415 feet, in which we can store about one 
thousand bushels. The other part of the stable is di- 
vided into two box stalls, each seven feet wide, and one 


FIVSSSEITE. . 


of these we can use for storing bedding, and sawdust 
can be thrown into it through a chute directly from the 
wagon.when in the wagon shed, and through another 
chute our root cellar is filled. 

One of the greatest conveniences about my stables is 
the ease with which hay and fodder can be fed. The 
cows stand directly under the barn floor, which is 
1430 feet. On one side of the floor is a bay filled with 
hay, and on the other side a _ bay of corn fodder. The 
floor to the bay in front of the cows stops just two feet 
from the barn floor, and boards are leaned at an angle 
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THE GERMANIA ROWING CLUB HOUSE FRANKFORT ON THE MAIN.—ALFRED GUNTHER, ARCHITECT, 
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and rest against a nail tie three and a half feet above 
the barn floor. A board six inches wide is nailed at the 
bottom to prevent the chaff and dust being thrown 
down, and either hay or fodder drops directly in front 
of the cows, so that it need not be moved at all. I feed 
hay once a day, and fodder twice. Part of the 
time we cut our fodder in lengths of about 
eight inches, and when we do the waste is used 
for bedding ; but when fed long, we open the 
door at the end of our feed room and carry the 
waste out into the barnyard and seatter it over 
the manure pile. I have written something 
about this stable before, but I have no 
apology to offer for introducing the subject 
again, for not one farmer in ten has a cow 
stable so arranged as to enable him to keep the 
cows clean and feed conveniently, and yet a 
smallexpense would in most cases enable them 
to rearrange their stables so as to greatly im- 
prove them. It only takes forty feet of inch 
lumber to lay a double floor for a cow stall, 
and two or three days’ work will make overa 
stable large enough for six or eight cows ; and 
the work can be done rainy days in winter, 
when nothing else can be done profitably.— Va- 
tional Stockman. 
+ 6 oe 


Provide for YVour Own, 


There are those who decline to take insur- 
ance on their lives, and others who oppose the 
business on the theory that it is speculating on 
human life, or an interference with matters 
which we should be content to leave with our 
Heavenly Father. Of course, such feelings and ex- 
pressions are the result of superstition or prejudice. 
Life insurance provides the means of protection 
which no other institution gives. The same argu- 
ments which would prevent us from using its 
beneficent influence would also prevent our doing 
many other things which God has provided us the 
means of doing. The good book tells us that ‘‘he who 
provides not for his own household is worse than an 
infidel.” No command is given as to how that pro- 
vision .shall be made, beyond the teaching. that 
honesty and conscientious practice should prevail. 
Life insurance gives every man of moderate income the 
opportunity of providing a patrimony for those who 
come after him. To neglect that important duty isa 
failure to comply with the divine command to pro- 
vide for one’s own. To inveat in a policy on one’s life 
is no more of a speculation or bet than to hazard the 
chances of not living, which, without insurance, leaves 
the family, in case of death, to the mercy of others. 
Having decided to take insurance upon your life, it is 
of the utmost importance 
that a wise selection of 
company is made. One 
of the first considerations 
should be that of financial 
strength. It is always 
cheaper to procure life in- 
surance from an old estab- 
lished company than from 
one with little or no experi- 
ence and with less re- 
soures. Had more care 
been exercised a few years 
since, when so many 
mushroom concerns | 
sprang up only to disap- 
point those who put confi- 
dence in them, the losses 
in life insurance by failure 
would have been merely 
nominal. 

Everything considered, 
no company offers greater 
advantages than the Aitna 
Life Insurance Company, 
of Hartford, Conn. It has 
over thirty-six years of 
successful experience; its 
assets exceed $30,000,000 ; 
its surplus, after provid- 
ing for its liabilities, as re- 
quired. by law, exceeds 
$6,000,000. 

The /Ktna is _ favor- 
ably known and_ freely 
patronized. It enjoys 
the reputation of being 
conservative yet active in 
its management. It gives 
one of the best forms of 
contract issued, and pays 
its claims promptly. The 
7®tna gives every form of 
policy in general use, and 
the best possible results 
under them. For further 

















information, address the 
company or any of its 
agents, 
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The Moral Influence of House Ownership, 

B. F. Northrop, in the Age of Steel, makes the fol- 
lowing remarks on the moral influence of house owner- 
ship: 

‘Philadelphia, as the greatest workshop of America, 
furnishes a striking illustration in point. Its compara- 
tive exemption from strikes is due to the fact that, as a 
rule, the workingman there owns his home. Hence, he 
is as conservative as the capitalist. You may find scores 
of squares with nice brick houses of workingmen, not 
one of which isa tenement house. Philadelphia now 
has double the number of dwelling houses of any other 
city of its size in the world. This marvelous increase 
in its homesteads is due to its co-operative building 
associations, numbering over four hundred. They have 
been tried for nearly fifty years, and have proved such 


tions acted as an efficient counterpoise to the lawless 
throngs that crowded the streets. The instinct of self- 


tual. 
of a vicious and riotous rabble, so that the presence of 
| the mayor and the police was sufficient to quell all dis- 
_order without collision. These associations have been 
a potent factor in making our people prosperous and 
/moral, encouraging sobriety, and preventing dissipa- 
tion. The absence of any socialistic tendencies can 
undoubtedly be traced to the general ownership of 
homes.’ ” 
—_—_— 1 oe 
OLD FURNITURE. 
We give illustrations of several pieces of old furniture 
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OLD FURNITURE. 


valuable forces in promoting industry, economy, 
sobriety, thrift, and prosperity, that the State encour- 
ages them by exempting all their stock and mortgages 
from taxation. Though the holdings of these associa- 
tions exceed $50,000,000, they are managed by work- 
ingmen at little expense, and are always open to 
public scrutiny. Failures have been very rare, less 
than in any other class of financial associations. The 
worst of those closed during the panie of 1878 paid 
ninety-three cents on the dollar. These associations, 
so unigue, tried so longand so successfully, are a model 
for the workingmen of the country, certainly in large 
manufacturing centers. 

‘That I may speak authoritatively, I will epitomize 
certain statements kindly furnished me by an eminent 
Philadelphian. especially conversant with this subject, 
who says: ‘The tenement house is unknown here. In 
the riots of 1877 the 20,000 members of building associa- 


which have been much admired in London at the 
establishment of Jenks & Woods, Holborn Viaduct. 
The large oak chest is Flemish seventeenth century, 
richly paneled, carved, andinlaid with ebony. Theold 
table has a folding top and carved cabriole legs. The 
Chippendale elbow chairis a very good specimen of 
the best period. The bracket clockis also a very good 
example, similar in design to the old Dutch clocks, 
but better made; it has only one hand, that pointing 
the hour. The Italian chair is well carved. It has a 
cane seat and back. 


<2 


THE new steamer City of Brocton made her first trip 
from Fall River recently, and will now take her place 
in the Fall River line for Boston and the East. She is 
290 feet long, and will be used exclusively in the freight 
lekeviak! Her capacity is 100 car loads. 





THE WATER TOWER AT VICTORIA, TEXAS, 
Weare indebted to Mr. R. W. Stayton, of Victoria, 


preservation, of social order, was as strong with them! Texas, for photographs of the water tower at that 
as with the wealthier classes, and was even more effec- | place, together with the following interesting particu- 
It neutralized, in their own camp, the eclamors | lars of its partial collapse: 


“On the 20th of August this place was visited by a 
very severe cyclone, the wind reaching the velocity of 
about 80 miles per hour. We have asystem of water- 
works with a reservoir or standpipe 16 feet in diameter 
and 100 feet in height ; the iron is one-half inch thiek 
for the first 70 feet and three-sixteenths inch the re- 
maining 30 feet. This pipe was erected with all the 
eare and skill used in the construction of a steam 
boiler. During the storm this pipe was swayed to and 
fro, and the sides swerved in and out like some huge 
animal striving for breath, and finally collapsed as 
you see it in accompanying picture. The question 
among some of us is whether this collapse was induced 
or caused by the vibration or by the creation of a par- 
tial vacuum from the violent wind passing over the 
top exhausting the.air within, having nothing within 
to withstand the outer pressure, there being only 70 
feet of water in the pipe at the time. I claim that the 


collapse was caused by the wind creating a partial 


vacuum, and others claim that it was caused by vibra- 
tion alone. The upper edge of pipe, just where the 
points of iron are riveted on, is re-enforced by a heavy 
angleiron. I send you three different views of the 
standpipe.” 

In reply to our correspondent, we would say: The 











































































































































































































































































































































































































































































































































collapse of the standpipe seems to have been on the side 
from which the greatest pressure of wind occurred, as 
by inspection of the photograph the trees near the 
standpipe, which were probably overthrown at the 
same time as the collapse, all lie in one direction, and 
that coincident with the direction of compression in 
the standpipe. From our inspection, the tornado was 
not central over the standpipe, but far enough on one 
side to give it the full force of its gyration. This in 
our opinion precludes the possibility of a vaeuum be- 
ing the cause of the collapse. 

The thinness of the iron, three-sixteenths inch, and 
its great proportional area exposed to the force of the 
wind, will no doubt readily account for its swaying, 
buckling, and final collapse, if we only take into con- 
sideration the force of the wind in pounds per square 
foot of exposed area. 

Tornado winds blow at a rate of from 90 to 100 miles 
per hour, and exert a force of from 40 to 60 pounds per 
square foot of area. 

The mean area exposed above the water line, all of 
only three-sixteenths inch iron, may safely be taken at 
300 square feet, which at 40 pounds per foot would 
amount to 12,000 pounds, or 6 net tons pressure on the 
windward side, with no support on the inside ; while 
the Jeeward side was supported in tension by the 
small partial vacuum of a lee wind, which is equal to 
the slight vacuum or draught caused by blowing 
across an orifice, as the other parties claim. Weare 
confident that lateral pressure caused the collapse of 
the standpipe. 
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sein Copper Weather Vanes 


GILDED WITH PURE GOLD. 
TOWER ORNAMENTS, CHUACH CROSSES, FINIALS, ETO. 
> Vanes made from any 
Ss Drawing or Design on 
Short Notice. 


T. W. JONKS, 


SUCCESSOR TO 


CHAS.C. BKIGGS, 
Vv. W. BALDWIN, 


Removed from 213 Pearl 
Street to 


168 Front Street, 


Near Maiden Lane, 








Tllustrated catalogue of over 250 designs, mailed 
to any address on receipt of atwo cent stamp, 
half the postage. 





<< LIGHTNING GRIP WOODWORKERS’ VISE. 


NO SCHREWIN G. 


. £E.&K. PATENT. 
T. C. MASSEY, Sole Maker, 15 South Jefferson Street, Chicago, III. 





DE GRAUW, AYMAR & CO, 


—MANUFACTURERS AND IMPORTERS— 


Cordage, Oakum, Wire Rope Chains, Blocks, &¢. 


Contractors’ and Builders’ Supplies in these lines. 


Nos. 34 & 35 South Street, New York. 





The H. Edgar Hartwell Company, 


wew yori. |{FADED GLASS MAKERS, DECORATIVE PAINTERS, ART FURNITURE, &. 


19 West 22d Street, New York City. 1416 F St., Washington, D. C. 
ARiLISTIC PLASTER WORK A SPECIALTY. 


Wanted! Wanted! Wanted! 


Agencies in the line of Building Materials. Have 
good business and large territory. Correspond- 
ence solicited. F. CODMAN FORD, Mfg. Agent, 


Office and Showroom, 63 BARONNE STRERT, 


SEND FOR CIRCULAR. 





NEW ORLEANS, LA. 
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Arian and Tula’ Pocket Book, 


A thoroughly Practical Work, especially 
adapted to the needs of American Ar- 


chitects, Builders, Contractors and 
Draughtsmen. 


Including Rules, Tables, and Formulas relating to the 
Strength and Stability of Foundations, Walls, Buttresses, 
Piers, Arches, Posts, Ties, Beams, Girders, Trusses, 
Floors, Roofs, ete., ete.; and also to Carpentry, Masonry, 
Drainage, Painting and Glazing, Plumbing, Plastering, 
Roofing, Heating, and Ventilation, Weights of Mate- 
rials, Capacity and Dimensions of Churches, Theatres, 
Domes, Towers, Spires, etc., ete. 3d edition, revised 
and enlarged. 

By F. E. KIDDER, C.E., Consulting Architect. 

Morocco flaps, 600 pages, 408 engravings. Price, 83.50 


JOHN WILEY & SONS, 
15 ASTOR PLACE, 4 NEW YORK. 


Will be sent by mail. prepaid, on the receipt of the price 
Catalogues, Curculars, and specimen pages gratis. 





“The book admirably fulfills its purpose of becoming 
an indispensable companion in the work of every archi- 
tect, young or old.”"—American Architect. 

“Wedo not hesitate to recommend this new pocket 
book.”—Buitlding. 

“Such a mass of really valuable information for archi- 
tects, builders, and all who have to do practically with 
the strength of materials and stability of structures, can 
hardly be found elsewhere in such a convenient and 
compact form as is provided in this handy volume,.”— 
Cincinnati Artisan. 

“* Architect’s and Builder’s Pocket Book’ is the best 
book yet presented to the classes it is designed to bene- 


PEROXIDE RED 


_ (Registered) 
Is a high grade pigment, made from a pure solution of metal 
smelted from our ore, contains no rock or clay, is oxidized to the 
highest degree, finished at white heat, and is consequently 


INDESTRUCTIBIUIUE., 


As a protection on all surfaces, whether of metal, brick, wood, 
or canvas, against every destructive influence, nothing superior 
ean be made. 

Architects, Engineers, Ship and Bridge Builders, Railroad, Oil, 
and Gas Companies, will find its use more economical than that of 
inferior paints, however low their price. For sale by the ton or 
barrel. Informatiou and samples furnished on application. 

Manufactured only by 


NICKEL SMELTING & PEROXIDE COLOR CO. 
Works, 35 Lewis St., Jersey City, N. J. Salesroom, 84 William St., New York. 















STEAM GAS ano WATER 
—={ PIPES —— 


, FRONT »* ORANGE 
WILMINGTON.DEL. 


‘These coverings beyond question are the best non conductors of heat kmown to the solantific world Thoy are rasy eppliad. 
very durable, and indestructible, Recommended by angix 


INSULATION OF HEAT. PROLECTION AGAINST FROST. 
FREEDOM FROM RATS, MICE, AND &NSECTS. 


Many good Heaters have been condemned and thrown away for not giving a supply of hot air, 
when the fault was in the uncovered pipes in the cellar wasting the heat, which could have been saved 
with J. F. Wood & Co.’s Great American Pipe Covering. J] 

It sends the heat where wanted. It protects the woodwork near from fire. Itis a great saving 
in fuel. It prevents water and gas pipes from freezing. It prevents the condensation of steam. Fire 
and water have no effect on them. They do not powder down, char. nor crack. ‘They are cleanly in 
application. They are neat and regular in appearance. ‘They are applied to pipes without-the use 
ot paste or cement of any kind. 


ASBESTOS STEAM PIPE AND BOILER COVERINGS. 



























































MANUFACTURED, SOLD, AND APPLIED BY 
The Asbestos Packing Co., 


33 John Street, 169 Congress St., 
NEW YORK. BOSTON. 


PATENT WOOD-WORKING MACHINERY 


Band Saw Machines, Boring Machines, 
AUTOMATIC LATHES, 


Surface Planers, 
Buzz Planers, 


Wood Turning 
Lathes, * 


’ Shapers, 
~ Scroll Saws, Sandpaper- 
ing Machines, Iron and 
Wood Saw Benches, 
Shafting, Pulleys, 
Hangers, Etc. = rhe 


F. H. CLEMENT, 119 Mill St., Rochester, N. Y.| 
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fit.”—California Architect. 
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Solar Iron Clad. 


This is a Cast Iron Casing, lined with tin or galvanized iron, to 
prevent direct radiation of heat in cellar; four loose. panels lift out, so 
as to give access to furnace for repairs or renewal, if necessary, with- 
out disturbing the Hot Air Pipes; it has sliding panels for feed door 
and smoke pipe to allow for expansion; it has also a dust flue and flue 
door for Damper. We claim this to be the most complete, durable, 
and convenient cold case made, equal in efficiency to Brick set, with 
much less room required and less expensive, besides the facility for 
access for repairs, without requiring, as in a brick set, so large a space 
to work in. It is much superior to the ordinary sheet iron casing, 
both for durability and efficiency. It is not necessary to remove the 
casing or Hot Air Pipe to clean out, or repair, or even renew or 
change the heater. 


The Leibrandt & McDowell Stove Co., 


PHILADELPHIA and BALTIMORE. 
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aoe 6 =e BERGER’S 
er C-ADJUSTABLE FRORT IRONS, 


IMPROVED. “CIRCLES. 


=\e The Strongest and most Substantiai Eaves- 
ye Trough Bracket ever made. 


r BERGER BROS., 


Manufacturers of 
Tinners’ Hardware 
Of every description, 


223 Arch St., Philadelphia, Pa, 
Send for Illustrated Catalogue. 


Cast Iron Gas ana Water Pipes 


1s to 46 INCHES DIAMETER. 


Cast Iron Flange Heating and Steam Pipes, Fire Hydrants and Stop 
Valves for Water or Gas, all Sizes. 


ALL PIPE PROVED BY HYDROSTATIC PRESSURE. 


GLOUCESTER IRON WoORSESS, 


cu teaht ChenteEee te GLOUCESTER CITY, N. f 
SAMUEL R. § vY, Prest. AMES P. MICHELLON, Becy: 
HENRY B. CHEW, Treas. OFFICE, WILLIAM SEXTON, Supt. 


6 North Seventh Street, Philadelphia. 
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Patented September 15, 1885. 


Moorish Fret- Work, 
INTERLACED WOOD-WORK, 


Spiral Mouldings and Balusters. 
C. 8. RANSOM & CO., 


CLEVELAND, OHTO. 
James N. Stout, 74 West 23dSt,, NewYork City, 





SUPPLIES FROM 
S&S HYDRANT PRESSURE 
the cheapest power known, 
























BY NATURE’S PROCESSES | pal ans for blowing 

| ure! rgans, running 

PN Printing Presses, Sewin 

Turb) d Wal (er Mate Cleal. | Machines im ‘Households, 


: Matter in ae pebelony 
Mand ORG ANIC 
semi- soluble 
ments removed, 


Seq Hard Water Made Soft. 
Cities, Towns, Mills, Hotels, 
4 and Private Houses Sup- 
plied and Results 
Guaranteed. 
Scale in Boilers Avoided. 


Two per cent. added tothe | | 
Annual Water Rates in any | | 
city will give the people | | 
PERFECT WATER for all 


} Turning Lathes, Scroll 
| Saws, Grindstones, Coffee 
| Mills, Sausage Machines, 
| Feed Cutters, Electric 
Sy Elevators, etc. It 


| up, fuel, ashes, repairs, en- 
gineer, explosion, or delay 
no extra insurance, no coal 
s. Is noiseless, neat, 
| compact, steady ; will-work 
== at any pressure of water 
above 15 lb.; at 40 lb. pres- 
eure has 4- horse power, and 
apacity up to 10-horse 
power. Prices from $15 to $300. send for circular to 

THE BACKUS WATER MOTO; CO., Newark, N. J. 














Send for Virculars and Estimates. 
NEWARK FILTERING €0., NEWARK, N. J. 


TRIBUNE BUILDING, NEW YORK. 








Palmer’s Common Sense 


FRAM 
INANY POSITION FROM:THE INSIDE 


f= PULLEY WITHOUT RAISING FHE WINDOWS 


Saves the User 56 ets. per Doz. Set ©) 5 Wr) Od 5 © 9 9 Roe = Ge | 


Dodd Shutter Worker 
| Hand, eight to one. By power. twe! lve THE DoDD MANE G CO. 
toone. Don't waste your time put | APSE yaa aay tay Wrst Saat ky aeaet at 


is money. Ask your hardware dealer 
for the Common Sense Pulley. 
Manufactured by 


PALMER MFG. CO., 


TROY, N. Y. 









































OUTSIDE. BLINDS OPENED = 
AND AUTOMATICALLY 


FASTENED 


Mortising all done with a bit. No 
chise's or Other tools required. By 














BRASS and COPPER GOODS. 


For Lighting 


Manufacturing Establishments 








Oi! and Gasoline Torches 


Are considered the best 
and most economical and 
Lrilliant light in use. Over 
100,000 now in use 
throughout the United 
States with perfect suc- 
cess. Address 
fz for informa- 





DANGLER STOVE 


AND 
MFG. CO., 
Cleveland,0, 
PHONOGRAPHY 3.2boretic 


bf for self-instruction, by Benn Pitman and Jerome 

ward, for sale by all oe sellers. aoe al- 
iiubot and illustrations sent f Addr 

NOGRAPHIC INST ITUTR, Cincinnati, oO. 





Seamless ie gad ape ral paving, 
Sheet Brass, T-& 
Co., 520 Arch’ sirset, Phildelphia. 





SOLE EASTERN AGENTS, 


Peabody & Parks, Troy, N. Y. 


Architects, Contractors, Builders 


Should not fail to examine the merits of 


THE ORMSBY SASH BALANCE. 


IN OLD FRAMES. IN NEW FRAMES, 





For 














Superior to WEIGHTS a and CORDS. 
ORMSBY SASH BALANCE CO., 


92 UTICA STREET, BOSTON, MASS. 
{13 LIBERTY STREET, NEW YORK. 


Ww, RA WING TOOLS, 
ARCHITECT 's’ >» ENGINEERS’, 
and SURVEYORS’ SUPPLIES 
Of allkinds. Catalogue on application. 


L. MANASSE, SS Madison St., Chicago, Ill. 

















HARRISON CONVEYOR! > 


ee akGting Grain, Coal, Sand, Clay, Tan B.rk, Cinders, Ores, Seeds, &c, 
Gendter | BORDEN, SELLECK & CO., § sraS.242re, } Chicago, Ill 


Sole 





HOYT & BROTHER 


Manufacturing Co., 


AURORA IDL. 
MANUFACTURERS OF 


> Machinery for Working Woot 


Planing Mill Machinery 
a Specialty. 


Send for Cat Catalogue. 





MANUFACTURERS’ AGENTS FOR 








A New Drill Chuck. 
; THE HARTFORD. 
No. 1 holds 06 to in. Price, $7.00. | 
No. 2 holds 0 to 34 in, Price, $8.00. 
(3 It cannot be excelled. Address 
THE CUSHMAN CHUCK CO., 
Hartford, Conn, 
Or any dealer in machinists’ T'3o9ls. 









Transmission of Power. 


Parveen tes paged Nt) 
ramwiys 
s other applications of 





Trenton [ron Co. 
ee Ks and OF FICE, TRENTON, N. J. 
ew York Office—CooprerR, Hewitt & Co., 17 Burling 
slip. Philadelphia Office- 4 North Fourth Street.’ Chi- 
ago Officce—146 1. ake Street. 











Address JO!IIN A. ROEBLING’S SONS. Manufactur- 
ers, Trenton, N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular, 


Water and Gas Works Supplies 
READING IRON Works, 
Wrought Pipe, Tubes, and Special Work of every character. 
CAST-IRON, WATER, GAS, AND FLANGE PIPE, SPECIAL CASTINGS, Ete. 
Chapman Valve Manufg. Co. Valves an@d Hydrants. 


Specifications for bids solicited, and estimates of cost on all Engineering Work in Iron given. Also on 
the specialties of the Scott Foundr 'y, such as heavy Machinery, Boiler, and Tank Work. 


PANCOAST &@ ROGERS, 
28 Platt and i5 Cold Streets, 


BEFORE.YOU BUY A BICYCLE 


Of any kind,send stamp to A 


Wy 

ae 

eS = Dayton, Ohio, for pane Mrs 
List of Rew and SECOND-HAND MACHINES. 


nS) 

Ziva 
Second-hand BICYCLES taken in exchange. 
BICYCLES Repaired and Nickel Plated. 


: Columbia Bicycles 


NEW YORK. 








Cutting-off Saw and Gaining Machine. 


Special Machines for Car 
Work, and the latest im- 
proved Wood Working 
Machinery of all kinds. 















C. B. Rogers & Co,, 
CATAL , and Tricycles. poke EaGaat-s 


\k GP) The POPE MPG. C0.,597 Washington 8t., Boston 


Branch Houses: 12 Warren St., New 
York; 115 Wabash Ave., Chicago. 


OTTO CAS ENCINE. 


GUARANTEED TO CONSUME 25 to 75 A N Y OTHER GAS ENGINE 
PER CENT. LESS GAS THAN Per BRAK E-HORSEPOWER 


SCHLEICHER, SCHUMM & CoO., PHILADELPHIA and CHICACO. 


109 Liberty St., N. Y. 











Of German, Swiss, and 
American make. Drawing 
Boards, T Squares, Colors, 
Inks, Tracing Cloths and 
Papers, Thumb Tacks. 
Rules, Tapes, etc. 
Albert Levy’s French Blue 
Process Papers, 

THE BEST IN THE WORLD. 
FROST & ADAMS, 
Importers, 

37 CORNHILL, BOSTON, 
MASS. 
Catalogue Free. 


Drawing 
Insiraimedts. 


Engineers 
Opes, 


Architects’, Engineers’ 


AND 


Draughtsmen’s Supplies. 


Including Drawing Instruments, Draw- 
ing and Blue Process Papers, Triangles, 
Pencil, T Squares, and Curves. 


WADSWORTH, HOWLAND & CO., 


82 & 84 Washington Street, Boston, 
190, 191, 192 Michigan Ave., Chicago, 


Wood Pumps, 


HYDRANTS, 
Poplar and Hard Wood Lumber 
Bills Cut to Order. 





Special Discounts 
made on Pumps to 
Builders buying in 
Quantity, 

















Office and Warerooms: 
‘MARKET STREET, 


PHILADELPHIA, 


308 





MILs: 





Square, Oval, Round, 
Smooth Boring, for fine 
carpenter, cabinet, and 
pattern work. Win. bit 
50 c.; set of five, 4 to 8-8 


WEST GRAFTON, W. VA. 
C. G. BLATCHLEY, 

. aa? fe in. $4.00, free with list, 

by. aaa receipt of 

= Bos 17 Maiden Lane, 


ew York. 














WOODWORKING MACHINERY. 





inne Chain Bed Planer. 


E. & F. GLEASON, Manufacturers, 
250 Susquehanna Ave., Philadelphia, Pa. 


Solid Plate and 


Segment Re-Saws. 

































































Bevel Sawing Machines. 

























































































Cut-off Saws. The most complete ever produced, 







































































Wood-working Machinery. Patent Improved Swing 


SWING CUT-OFF SAW. 


Planers and Matchers, Pony Plauers. 


CONNELL & DENCLER, 
22 Furnace St., Rochester, N. Y. 


ews 


Novemser, 1886. 


Scientific American, Architects and Builders Edition. 


111 











Bixcelsior 
PATENT 


VENTILATOR. 


Thoroughly effective. 
Have given satisfaction 
wherever used. Send for 
Circular and Price List. 

JAMES R. DAVIES, 

AGENT, 
18 Park Row, 


New York Oity. 





SEBASTIAN, MAY & CO'S j 


Lnproved Screw Cutting 


LATHES rover 


Power 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs? outfits, Lathes on trial, % 
Catalogues mailed on application ¥ 

165 W. 2d St., Cincinnati, O 













Type setting, etc., easy 
by printed directions. For 
business or home use 
or money making. For old 
or young. Send 2 stamps 
for catalogue of presses, 
type,cards paper etc, 
to factorv. 

KELSEY & CO., 

Meriden, Conn, 





Card Press, #3. 6) 
Circular Size, 
#8. Newspaper 7%, 

Size, #44. 








71 John St., New York. 








A FAIR OFFER. 


If you will puta JENKINS BROS. VALVE on the worst place you can find, where you 
cannot keep other Valves tight, and if it is not perfectly tight or doesnot hold Steam, Oils, Acids, 
or other fiuids longer than any other Valve, you may return it, and your money will be refunded. 


To avoid imposition, see that valves are stamped ‘‘ Jenkins Bros.” 


JENKINS BROS., 


13 So. Fourth St., Phila. 


79 Kilby St., Boston. 





HOISTING ENGINES 


LIDGERWOOD MANUFACTURING CO., 96 LIBERTY STREET, NEW YORK. | 96 Lake Street, Chicago. 





and Boilers for every possible 
duty. 


New catalogue ready. 





RICHMOND WEATHER STRIP CO. 


MANUFACTURERS OF 


- ROWLETT’S INDEPENDENT: . 


etnias) AUTOMATIC COUNTER-BALANCED 


WEATHER STRIP. 


AWARDED BRONZE MEDAL AT CINCINNATI INDUSTRIAL 
(EXPOSITION 1884) 


HAS wo SPRINGS, TRIGGERS or CIRCLE’ 
IRONS; POSITIVE ACTION; CANNOT GET 


OUT OF ORDER; FITS ANY DOOR. - 

AGENTS WANTED ‘IN EVERY CITY AND TOWN INTHE U.S. 
SEND FOR CIRCULAR. SAMPLE STRIP, PREPAID TO ANY 
PERSON ON RECEIPT OF $ 1.00. ADDRESS 


RICHMOND WEATHER STRIP CO.Ricumonp, Inp. 


lf PO.Box 282. — Factory 217 N.GTH Street. 
MENTION THIS PAPER. ‘ 


HYDRAULIC FLANGED HEADS, 


OF IRON or STEEL, ror BOILER ann TANK MAKERS. 
Unequaled for Strength and Uniformity. 
THE DICKSON MANUFACTURING CO. 


SCRANTON, PA. 


57 Oliver Street, Boston. 112 Liberty Street, New York. 


<RAMOER Ril NODS 
























































BALI UNIPOLAR System of Electric Lighting is 
cheapest and best for Are or Incandescent. For infor- 
mation, guarantees, and estimates, address 

NOVELTY ELECTRIC CO., ‘ 
5th & Locust Sts., Philadelphia. 


THE VAN DEPOELE ELECTRIC MANUFG. C0,, 


Nos. 15,17, 19 & 21 N. Clinton St., 
Chicago, Hl. 

Electrie Lights and Transmission of Power. 

We have the most perfect and economical 
Electric Motor for running elevators, fans, print- 
ing presses, and other machinery, the most com- 
plete Electric Railway System, and the largest 
number of Electric Railways in successful opera- 
tion. Write for particulars, stating what you want. 


Western Electric Co. 
CHICAGO anp NEW YORK. 
Electric Bells, Burglar Alarms. 


HOUSE AND HOTEL ANNUNCIATORS. 


ELECTRIC LICHTS. 
ARC AND INCANDESCENTS. 


Bdco System 


Of Arc and Incandescent Lighting. 
Electric Light and Power. 
Motors, Dynamos, Lamps, and Batteries in all varieties. 
Electro-Dynamic Co., 224 Carter St., Philadelphia. 
W.W. Griscom, Consulting Electrical Engineer. 














2 LEATHER BELTING 
B best and most reliable Belt 
m@ ever introduced. Made by 
C. A. SCHIEREN & CO. 

St., New York; 416 
treet, Boston. 





s eA Aik Ss 


Ex TAS RARR SS 47 Ferr 
Arch St., Philadelphia; 86 Federal 


J.K. POST & CO., 
Lumber Merchants 


—AND— 
SHIPPING AGENTS, 
OSWECO. 


ROCK DRILLS 
AIR COMPRESSORS, 


BOILERS, HOISTS, 
AND 


© GENERAL MINING MACHINERY. 


i Send for Illustrated Catalogue. 
BZ 





N. Ys 











gersoll Rock Drill C0, 


eA 10 PARK PLAOE, N. ¥. 









Punching Presses ef) 
DIES AND OTHER TOOLS’ <A 


For tho manufacture of all kinds of 


GHEET METAL COODE, ¥ 
DROP FORGINGS, ; 





est and best. Star Machine Company, 


Portable FORGE and Blacksmith’s hand 
PAR BLOWER. Hammelman’s Patent. The lat- 
Buffalo, N. Y. 





PATENT 


JACKET KETTLES, 


Plain or Porcelain Lined. Tested to 100 Ib. 


ressure- Send for Lists. 
Presa HAND, BURR & CO. 
614 and 616 Market St., Philadelphia, Pa. 


Lists sent. 
N.Y. Machinery Depot, 
Bridge Store No. 16, 
Frankfort St* et, N. Y¥. 












Ee. J. JOHNSON, 


RCCEING SATE, 


Marbleized Slate Mantels, Slate Hearths, Sills, Lintels, etc. 


ESTIMATES FURNISHED 
Quarry, BANGOR, PA. ; 








THE CURTIS 
RETURN 


Se a ee a ye Se 


For returning steam condensed un- 
der pressure automatically into the 
boiler, whether taken from above or 
below the boiler lever, without loss 
ap OF Waste. Manufactured by 


“THE CURTIS REGULATOR C0, 


ON ALL SLATE WORK. 
Office, 78 MURRAY ST., NEW YORK. 





ROOFIN 


The AMERICAN BANGOR SLATE CO., 
Miners aud Manufacturers of best Pennsylvania Black Roofing Slate, 





Sem BOSTON, MASS. 
: — Send for Circular No. | 9. 


HOLBROOK CoO., 


Hard Wood Lumber and 
Timber. 





* SLATE. 








BANGOR, PENN. 


INTERIOR FINISH AND STAIR- 





































PLATE,SHEET & LOOKING GLASS Depot 


, No 4.6.8 &10 DESBROSSES.ST 
WRITE FOR Quotations. -» NEWYORK, 


BUILDERS’ STOCK, WAREHOUSE 
AND BRIDGE TIMBER 
CUT TO ORDER. 


GROVE AND EIGHTEENTH STREETS, 


PHILLIP SEMMER & COMPANY. 









NEW 









JOHN H. CHEEVER, Treas. 
JOHN D. CHEEVER, Dep’y Treas. 


Solid Braided Cotton Sash Cord. 






The “ SAMSON ” Window Line does 
not wear out. Save the annoyance 
of broken cords. Samples free on ap- 
plication to the manufacturess. J. 
., 164 High Street, Boston, Mass. 





CHAS. E. LITTLE “SN 


NEW YORK AGENT FOR 
W. F. & John Barnes Machinery. 


Full line in stock at factory prices. Tools for all 
trades, Send for Price List. 





The Henry Dibblee Co., 
Mantels, Grates, and Tiles. 


General Agency 


LOWS ART TILES, MAW’S ENGLISH TILES, 


Jackson’s Heating and Ventilating Grate, ‘* Peer- 
less’? Shaking and Dumping Grate, Stable 
Fittings and Weather Vanes. 


266 and 268 Wabash Ave., CHICAGO. 


Send for Circular. 
P. O. Box 2771. 








———K 


THE 
Best Quality of Material. 
Superior Workmanship. 


Blades are made of the finest 
steel and tempered with great @ = 90) 5% 
care, so they will not crumble nor = se 


T LABOR SAVING TOOL EXTANT. 
LARD” PATENT ORIGINAL SPIRAL SOREW DRIVER, 


This cut shows bit extended. 





urn. Warranted throughout. . aera : ; 
: The Screw Driver herewith represented is designed more especially for light and rapid work; and tor ip waa of those mee 
who have large quantities of small screws to drive they are invaluable, saving many times their cost in a a 


Machinists, Gun and Lock Smiths, Cabinet-makers, L : 
d mechanics who have large numbers of screws to drive will find it a 


facturers an 


very convenient tool for running in screws. No tiresome turning of the hand and twisting of aa 

wrist. Press forward, and the spiral turns the screws. Be palin you get the original ard, 
not an imitation or infringement so-called spiral screw driver. 4 , - 

ane ICE LIST: No.1. Brass Cylinder and Black Walnut Handles, retail, $2.25 each, net; 


To. 2 ic’ Cylinder, Ros od Handles, $2.50 each, net; 
rood Handles, snvall size, $2.50 eae Manufactured by FE. A. HOWARD. 


THE ALFORD & BERKELE COMPANY, Sole Agents, 


wood Handles, smali size, $2.50 each, net. 


“ALLARD” 









eS Ne 


No. 3. Nickeled Cylinder, Rose- 


77 CHAMBERS ST., NEW YORK, U. S. A., P. O. Box 2002. 


YORK BELTING AND PACKING CO. 


Oldest and Largest Manufacturers in the United States ot 


Vulcanized Rubber Fabrics 


ADAPTED TO MECHANICAL PURPOSES. 


RUBBER BELTING, PACKING, AND HOSE, 


Mats and Matting, and Stair Treads, &c. 


BiCYCLiE TIRES, CAR SPRINGS. 
Wew Yorl Belting and Packing Co., 


_ Warehouse, 15 Park Row, opp. Astor House, N. Y. 
Branches: 308 Chestnut Street, Phila., 167 and 169 Lake Street, Chicago, and 52 and 54 Summer Street, Boston. 


ee ee 


NELSON’S PEREBOT FASTEN EFR 
For Rendering Window Stop Beads adjustable to the Sash. 


d Cheapest Fastener ever Invented. 
eoeerroat 0c os Instantly remedies Binding and Rattling of Sashes. 


108 LIBERTY sTt,, NEW YORSB c1rTy. 





a LE See IP 


Coffinemakers, Carriage-makers and all other manu- 






This cut is about one-half size. 





CHICAGO, ILL, 


J. 8S. THORN, 
Architectural Sheet-Metal Works. 


Metal Building Trimmings, Ventilating Skylights, 
Metallic Roofing Tiles, Building Specialties, Builders’ 
Light Iron Work. 


Nos. 1201 to 1209 Callowhill Street, 
PHILADELPHIA, PA. 
CHENEY & HEWLETT, 


Architectural Iron Works. 
WROUGHT AND CAST IRON WORK FOR 
BUILDING PURPOSES. 


N. CHENEY. | { 201 BROADWAY 
C. HEWLETT. J OFFICE, ) NEw YORK. 


CORRUGATED 











ETC: 
TI-8:AVE:N-Y- 


VENTILATORS: 
“ESTB1868: 








MINERAL WOOL. 


A fire-proof insulator of heat and sound. Samples and 
price list free. U.S. MINERAL WOOL CO., 
22 CORTLANDT STREET, N. Y. 





PROSPECTING MINERAL LANDS A SPECIALTY. 


CYLINDRICAL SECTIONS OR CORES-OBTAINED THE WHOLE 
DISTANCE BORED ARTESIAN WELLS 
BORED ROUND AND STRAIGHT 
ADMITTING ALARGER PUMP & 
CASING IN PROPORTION TO 
SIZE OF HOLE THAN BY ANY 
OTHER. PROCESS. ESTIMATES 
GIVEN AND’CONTRACTS MADE BY 


PENNSYLVANIA 
DIAMOND DRILL CO. 


7. BIRDSBORO PA. 
MANFTRS,OF DIAMOND DRILLS 
FOR ALLKINDOS OF by 


— ROCK BORING, — 











CiuiARE's 
Ventilating, Drying, and Exhaust Fans. 
64-Page Catalogue Free. 

GEO. P. CLARK, 
Box A, Windsor Locks, Ct. 


Sole Manufacturer, C. R. NELSON, 








SAVES ITS COST IN A VERY SHORT TIME. 


This cut is about one-half size. 5 


VDA 


This cut shows bit pushed in. 


Scientific American, Architects and Builders Edition, 


Novemser, 1886. 









igraph. 


Address: The American Writing 


Machine Co,, Hartford, Conn; 
New York Office, 237 Broadway, 


MODEL and g StilorCirewars, 


XPERIMENTA C.E.Jones& Bro. 
; WORK spectre, Bovcton air tee 
GOLD MEDAL, PARIS, 1878. 
BAKER’S 


Breakfast Cocoa. 


Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
\ cal, costing less than one cent a 
cup. It is delicious, nourishing, 
| strengthening, easily digested, and 
|) 4dmirably adapted for invalids as 
4 well as for persons in health. 
“Sold by Grocers everywhere. 


C0., Dorchester, Mass, 



















W. 








fase MARTIN BRICK MACHINE. 


Latest and Improved Brick Machinery 
—FOR BOTH— 
SteaManaHorse Power. 
HENRY MARTIN, 


Inventor, Proprietor, and Manufacturer, 


LANCASTER, PA. 









RUBBER ROOFING. 














~ CORRUGATED 





The Globe Steam Heater, 














hap 


SURANCE (3, HART 
N CASH NCE (Hi _____... $4,000 000 
LOSSES PAID IN 67 YEARS,_.$58,750.000 


The Largest and pada Company. 
. GOODNOW. Sect’y, 
LJ, HENDE yPRES'T, Ww. B.CLARK, Asst.Sect’y. 


« 








qnjuries Receiveg in 








=> ALL AROUND 
=S)'1001) TAL — 











ARE INSURED AGAINST BY 


THE TRAVELERS, 


Of Hartford, Conn. 





ISSUES ALSO THE 


BEST AND CHEAPEST LIFE POLICY 


IN THB. WORLD. 
Indefeasible, Non-Forfeitable, 
World-Wide. 


ASK AGENTS TO SHOW A COPY. 


$2,096,000 
8,417,000 
12,500,000 


Surplus, . 
Assets, . ; , . 
Paid Policy-Holders, 


JAS. G. BATTERSON, 
President. 


RODNEY DENNIS, 
Secretary. 





THE CHILTON MEG. CO. 


NEM HEATERS 
Neamt Heating Alianees, 


Manufactured by 


GLOBE 
STEAM HEATER CO., —3 
North Wales, Pa. i 


ROCK BREAKERS AND ORE CRUSHERS. 


We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taining the invention described in Letters Patent. issued to Eli W. Blake. June 15th. 1858, togeth- 
er with New AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May llth 
and July 20th, 1880. to Mr. 8. L. Marsden. All Crushers supplied by us are constructed under 
the superintendence\of Mr, Marsden, who, for the past twenty years, has been connected witg 
the manufacture of Blake Crushers in this country and England. 

FARREL FOUNDRY AND MACHINE CO., Manufrs., Ansonia, Conn, 
COPELAND & BACON. Agents, New York. 


+ IRON -+- 


RO 


“SIDING, CEILING, 
 ARCHES4°?LATH. 
CINCINNAT, 


CORRUGATING CO,| 


- CINCINNATI. 
SEND FOR ILLUSTRATED CATALOGUE. 


Unequalled for houses, barns, and ALL buildings, 
Anybody can apply on steep or flat surface. 
WRITE AT ONCE FOR BOOK CIRCULAR, 
INDIANA PAINT AND ROOFING COQ., 


143 DUANE ST.. NEW YORK. 
Samples free if you mention Scientific American. 


COUNTERSINK and DRILL COMBINED. 


7 



















The Countersink following the Drill, the job is finish- 
ed at one operation. suving the adjusting of tools and 
work twice. Made by 

Wiley & Russell Mfg. Co., Greenfield, Mass. 


$3. TELEPHONES "witsnsuspsias?” $3. 


WaS. ONIGNVLS 













O. 





















“IayvoaH WIB9}9 eqO[H JO MoLA [BUOTJOIg 


2 to 25 H. P. 
ye CHARTER’S 


CAS ENCINE. 


Warranted equal to any in 
} Power and Economy, and Superi- 
YZ or to all in Simplicity and Com- 
pactness. Gives an Impulse at 
every Revolution. 

H. H. LATHAM 





Chicago Agent, 115 Monroe Street. 
Williams & Orton Mfg. Co., 
STERLING, ILL. 


~ i <e: 
P.O. Box 148. 
Established 1887. 


Machine Knives, 


L. & I. J. WHITE, 
BUFFALO, N. Y. 
Planing, Moulding, Shingle and 
Stave, Hoop and Veneer. Plated 
Stock and Blanks for Moulding Cutters. Other Machine 
Cutters to Pattern. Moulding Cutters can be ordered by 
number from Universal Moulding Book. 


CHAMPION 
Ceteniy 


BEST IN THE WORLD. HAS NO E UAL, 
getting the “Champion”; if your dealer hasn’t it, send to 
us. Send 6 cents in stamps for Ilustrated 84- Page Catalogue 
of Guns, Rifles, Revolvers, Police Goods, &c. Established 1840, 
JOHN P. LOVELL’S SONS, Manufacturers, BOSTON, MASS, 








Insist upon 





BOILERS 


. at of all sizes. 
Write for Circular and tell us what you want. 
B. W. PAYNE & SON, Drawer'1004, Elmira, N. Y. 
New York Office: 107 Liberty Street. 

Eastern Agents; HILL, CLARKE & CO., Boston, Mass. 
Our patented Vertical Boiler will not prime. No dan- 


ger ot burning flues. 
STEAM ENGINES. 


Horizontal] and Vertical. 











‘Dredging Machinery, 
e Flour. Powder, Slate and 
Flince Mill Machinery, Tur- 
bine Water VW heels. 


York Mf~ Co., York, Pa, U.§. A. 


wm. A. waAREIS 
Providence, K. 1. (Wark St.) Six minutes’ walk West fromstation 
Original and Only Builder ot the 
HARRIS-CORLISS ENCINE, 
With Harris’ Pat. Improvements, from 10 to 1,000 H. P 
Send for copy Engineer’s and Steam User's 
Manual. By J.W.HIII,M.E. Price $1.25. 


MENTION THIS PAPER, 











The Most Popular Scientific Paper in the World. 


HBSTABIWTSEHED 1846. : 
Only $3 a Year, including Postage. Weekly, 52 Numbers a Year. 


This widely circulated and splendidly illustrated newspaper has been published 
weekly by the present proprietors forty years, and it has a larger circulation at home and 
abroad than all papers of its class combined. Every number contains sixteen pages of useful 
information, and a large number of original engravings of new inventions and discoveries 
representing Engineering Works, Steam Machinery, New Inventions, Novelties in Mechanics, 
Manufactures, Chemistry, Electricity, Telegraphy, Photography, Architecture, Agriculture, 
Horticulture, Natural History, etc. 

All classes of Readers find in Tue Scrmytiric American a popular resumé of the best 
scientific information of the day ; and it is the aim of the publishers to present in an attractive 
form, avoiding as much as possible abstruse terms. To every intelligent mind, this journal 
affords a constant supply of instructive reading. It is promotive of knowledge and progress in 
every community and is an educator to the young where it circulates. , 

Terms of subscription.—One copy of Tx Screntrric AMERICAN will be sent for one 
year—52 numbers—postage prepaid, to any subscriber in the United States or Canada, on receipt 
of three dollars by the publisher ; six months, $1.50. 

One copy of Tue Screntiric American and one copy of Tur Screntirrc AMERICAN SUPPLE- 
MENT (see prospectus below) will be sent for one year, postage prepaid to any subscriber in the 
United States or Canada, on receipt of seven dollars by the publishers. 

The safest way to remit is by Postal Order, Draft, or Express. Money carefully placed 
inside of envelopes, securely sealed, and correctly addressed, seldom goes astray, but is at the 
sender's risk. Address all letters, and make all orders, drafts, etc., payable to 


MUNN & C0., 361 Broadway, New York. 


SCIENTIFIC AMERICAN SUPPLEMENT, 


This is a distinct paper from Tux Screntiric American, but is uniform in size with 
it, every number containing 16 octavo pages. The Scientific American Supplement 
is published weekly and includes avery wide range of contents. It presents the most recent 
papers by eminent writers in all the principal departments of Science and the Useful Arts, em- 
bracing Biology, Geology, Mineralogy, Natural History, Geography, Archeology, Astronomy, 
Chemistry, Electricity, Light Heat, Mechanical Engineering, Steam and Railway Engineering, 
Mining, Ship Building, Marine Engineering, Photography, Technology, Manufacturing Industries, 
Sanitary Engineering, Agriculture, Horticulture, Domestic Economy, Biography, Medicine, ete. 
A vast amount of fresh and valuable information pertaining to these and allied subjects is given, 
the whole profusely illustrated with engravings. 

Khe most important Engineering Works, Mechanisms and Manufactures at 
home and abroad are represented and described. Many of the drawings are to scale, thus fur- 
nishing to the reader a ready key to the dimensions and construction of the parts. No periodi- 
cal in the world offers so large and varied a collection of scientific, technical and useful papers 
at so low a cost. 

Price for the ieee ips cielae $5 a year, or one copy of Tae Screntrric AMMRICAN 
(see prospectus above) and one copy of Supplement both mailed for one year for $7, or one 
copy of Tur Screntiric American, and one copy of Supplement and one copy of The 
Architects and Builders Edition (see prospectus below) one year for $8. Address and 
remit by postal order or check, 


MUNN & CO., Publishers Scientific American, 361 Broadway, New York. 

















This is a Special Edition of Tax Screntiric Awentcan issued usually on the first day of 
every month, and is devoted specially to the interests of architects, contractors, and builders. And not to 
them alone is this beautiful publication desirable, but to every one contemplating the building, buying, 
or alteration of a house, it will be found both interesting and useful. Every issue contains a large num- 
ber of Engravings of Dwellings, Buildings, Public Works, etc., besides large colored plates illustrating 
tastefully constructed city or country houses or rural cottages, after designs by some of the best archi- 
tects in the country. Sheets of details are also frequently given. 

The Architects and Builders Edition of Tux Screntiric AMERICAN has acquired 
a very large circulation. The price is placed at a low figure. Any one can secure for $1.50 twelve num- 
bers of this, the handsomest illustrated monthly publication printed. 

‘Terms.—Subscription, one year by mail, $1.50; single copies 1S Cents. 
‘dealers. Address and remit to 


MUNN & CoO., 361 Broadway, New York. 








Sold by all news- 





ROOFING 





Tin, Slate, Gravel, Slag, or Felt Roofing for Factories, Churches, 
Dwellings, &c,, in town or country. Best make of Ready Roofing and 
Sheathing Papers, such‘ as'two and ‘three ply, Rosin, Sized, Manila, 
&c. Correspondence solicited. E, s, BOR 


2217 Chestnut Street, Philadelphia, Pa. 


Would call the attention of Architects and persons de- 
siring a good article to their Pure Linseed Oil Paints. 
The most durable and, therefore, the mos; economical 
in use, Sample cards of colors sent on application, 





TEL & CO., 


BUILDING PAPER. 


40 Maiden Lane, N.Y. 


~ 
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NAB DIN 
REVERSE 


MOTION 


Panelling,, Variety Moulding & Dovetaling Machine. 


SIMPLE, DURABLE, AND 


CUTS PANELS OF .ANY, DE- 
*“SIGN.OR.STYLE OF MOULD. 
INTHE SOLID WOOD. WITH 
NEATNESS AND DESPATCH. 


ISA FIRST-CLASS SHAPER, 
EDGE & SCROLL! MOULDER 


*DOES GENERAL DOVETAILING, 
WITH THICK OR THIN STUFES. 


IMPROVED SOLID STEEL CUTTERS 


FOR ALL KINDS OF VARIETY MOULDERS 


MADE -TO: ORDER 
AND= = 
WARRANTED 


Smile 


AND 


Sample of Work. 
BATTLE CREEK MACHINERY CO. 





THE “‘IDEAL’”’ 
PATENT TILE-LINED BATH-TUB. 


Perfection of Cleanliness and Durability. 


SHARPLESS & WATTS, Patentees, 
BAKER BUILDING, 
1524 CHESTNUT ST., PHILADELPHIA. 


Send for Illustrated Circular and References. 


SHIELDS & BROWN 


oye and Sole eet oF 








For BOILERS and STEAM PIPES 
Reduces Condensation of Steam. 
FOR GAS AND WATER PIPES. 
Prevents Sweating and Freezing. 

The Best Non-Conducior of Heat and Coldin the World 

Send for illustrated descriptive Circular, and name this paper. | 
143 Worth Street, New York. 

78 and 80 Lake Street, Chicago 








The Waterhouse System 
ARC LIGHTING. 


Can_be operated on 
Slow Speed Engines at 
a minimum Expense of 
Power, producing a 
aa light so Steady and Bril- 
liant that by it the tinest 
ee work can be performed. 
The objections to Arc 
Lights for factory light- 
ing entirely overcome. 
Much more economical 
than incandescent lights. Send tor catalogue. 


‘The Waterhouse tlectric Mfg. Co, Hartford, Coun, 








CET THE BEST AND CHEAPEST 








Glaser 0. f if 
SOLE AGENTS UNITED STATES. 
A. FAY c& CO.,, 
(Cincinnati, Ohio, U. 8S. A.) 
Exclusive Agents and Importers forthe United States 


ofthe CELEBRATED 
PERIN BAND SAW BLADES, 


Warranted superiortoall othersin quality. fintsh, 
uniformity of temper. and general durability. 
One Perin Saw outwears three ordinary saws. 
Manufacturers of Planing Machines and 
other Patent Wood Working Machinery. 





Save postage by using Wea- 
ver Metal Mailing Boxes and 
Envelopes, Book Corner Pro- 
. tectors, metal, paper cover- 
= ed. For sending merchan- 
dise of every description 
through the U.8. and For- 
eign mails. Officially approy- 
ed by P. O. Dept. Cheapest, 
lightest, strongest. No lids. 
> No strings. 50,000sizes. Send 
= l10cts. for sumples and in for- 
mation to The Weaver saath 





315 Race St., Philadelphia. 


ing Envelope & Box Co. 
De O. ROSSITER, Sole Lessee. Agents wanted. 





SBESTOS fee ye etisina Hatr belt 


Boiler and Pipe Coverings, Asbestos Materials of all 
kinds mfgd. and applied, and estimates furnished.3 


THE IMPROVED PAPYROGRAPH. 


Best duplicating process in use. Over 1,000 perfect 
fac similes of any writing or drawing, executed with an 
ordinary steel pen, may be printed in Black or colors, 

at the rate of 500 per hour. Solid lines, no dots, no roll- 
er, no wheels, no inking. Now used by thousands of 





leading firms. Prices reduced. Competition defied. 
Send for Price List, ‘Testimonials, and Specimens of 
work. 


» ANDERSON, General Agent 
. 93 Duane Street, New York. | 





P. O. Box 140. 





VENTILATOR, 


Patented May 4th, 1886. 















































EFFICIENT. 


Cram, Switzertan. May 6, ‘81 
The Battle Creek Machinery Co. 
Battle Cx , Mich. 
Gentiemen:-—The B $ Patent 
Moulding, Carving, Panelling and, 
Dovetailing Machine. which we 
_ haced of 1877 has been 
onstant x ever since: an 
has given satisfaction in 
every particular Too much can- 
not be said in its praise. Its equal 
n_ certainly not: be fotind in - 
urope. Yours truly 
Ancto-Swiss’Conp.. Mick Co. 























































































































































































































































































































































































































































































































































































































For Bulk Windows, 


Adapted for Dwellings, Stores, Hospitals, School 
Rooms, Offices, Public Institutions, &e., allowing 
ventilation without draught. Simple and readily 
adjustable. The above patent for sale. Address for 
further particulars, 


T. T. COHEN, 211 So. 13th St., Phila., Pa. 


$10.00 to $50.00 


ness. Magic lLanternsand Views of popular sub- 
ects. Catalogues on application. Part 1 Optical, 2 
athematical, 3 Meteorological, 4 Magic Lanterns, ete. 
L. MANASSE, SS Madison Street, Chicago, III. 





per nttht. A 

light and pro- 
= fitable busi- 

BATTLE CREEK 

MICHIGAN, U.S.A. 





JOHN WHEELER, 
CARPENTER and BUILDER 


ORNAMENTAL RUSTIC 
Ww orn xk. 
Medals from American Institute, 
And other Associations. 
Cleveland St., Orange, N. J. 


PLUMBERS’ 


Zane’s Water Closet. 


C. FOXWELL, JR., & CO,, 


Mantels in Wood, Slate, and Tile, 


Artistic Open Fire-Places and Appurtenances, 
SHOW ROOMS: 607 and 609 Pullman Building, 
CHICACO, ILL. 


SUPPLIES. 


Fred. Adee’s Enameled 
Drip CED 





Drip Trays under seats of Water 
Closets have become a necessity, and 
Fred, Adee’s are the best. Zane’s Wa- 
ter Closets are the 


BEST IN THE WORLD. 


Send for circular to 


Fred, Adee & Co., 


52 CLIFF STREET, NEW YORK. 





50,000 in use. 

































































MORSE ELEVATOR WORKS, 
Morse, Williams & Co. 


Successors to CLEM & MORSE, 


Passenger mubnot aus twos o 


e Frejoht ELEVATORS 


Send for Circulars. 
OFFICE: 411 CHERRY STREET. 
Works: Frankford Avenue, Wildey and Shackamaxon Streets, 


PHILADELPHIA. 
NEW YORK OFFICE: 108 Liberty Street. 








passencer ELEVATORS, 


MANUFACTURED BY 


HOWARD IRON WORKS, 


ee eer OD IN 





The Elevators in the State Capitol, Albany, New York, were 
built by us, and many others in some of the finest buildings in the 


country. 








GRAVES’ 
ae WAL TO RS: 


PASSENGER and FREIGHT, 


MANUFACTURED BY 


L. S. GRAVES & SON, Rochester, N. Y¥. 


BRANCH OFFICE; 46 Cortlandt Street, New York. 


TW.JOHNS 


‘ASBESTOS NS 





Liquid Paints 


CoLoRs IN Orn, CoacH CoLors, VARNISHES, ETC. 


Samples and descriptive Price List free by mail. 
H. W. JOHNS M’F’G C0., 87 MAIDEN LANE, N.Y. 
170 and 172 North 4th Street, Philadelphia. 
CHICACO. LONDON. 


a Amun 
BAR VALVE 


MW for STEAM COILS 
alld RADIATORS, 


Direct and Indirect. 





















Most Simple and 
Reliable Air Valve 
Made. Nothing to 
Cet Out of Order. 
Has No Movable 
Piece. No Loose 
Thimbles to Fly Off, 



































Every Valve is Thor- 
oughly Tested, and 
Warranted to Cive ¢ 
Satisfaction. 
















































i i} a. 
P Thos.L. McKeen, a 
“ EASTON, PA. ea 


REOSOTE.. | 
oS TAINS 


ere SHINGLES, 

































































CR 


CLAPBOARDS. FENCES, pee 


SAME GaGa) 


| BOSTON 
CIRCULAR 


70K 
- SEND FOR 








ESTABLISHED 1843. 


Manufacturers of 


Sabie Fittings and Fixtures, 


IMPROVED and PATENTED 
IRON, BRASS, BRONZED and NICKEL-PLATED 


POULTRY YARD APPLIANCES, ETC. 


Low estimates furnished to Architects, Builders, 
Carpenters, Masons, etc. 
Catalogue Mailed on Application. 
SAMUEL S, BENT & SON, 
No. 111 Chambers St., ‘New York, N.Y. 










. E. F. BARNES’ 


i SELF-FEEDING 
XY Hand-Sawing Machine 


Price of Machine, with extra Table, 
2Saws, *75. 

Without Extra Table, 1 Saw, ®65. 

. GROOVING CUTTE Rk OR PLOW, 

RESTB As #6. 


15 styles of type in Eng- 
Norwegian, Swedish, Danish, 
French, Spanish, Russian, ete. 

* The’ Hall is, in my opinion, one 


Interchangeable rubber type; 
lish, also Greek,’ Italian, 


ual to any of the writ. 


ers on the market tor speed, while it is simpler than all 
and without a rival for distinctness. 
“Jas. A. Spaulding, M.D., Portland, Me. 
Send six cents in stamps for 40 page illustrated cata- 


logue. Hall Type Writer Co., salem, Mass. 








FRICTION 


CH 


The Ideal Friction Clutch will 
transmit any power. May be ap 
plied at any speed without a jer, 
When idle it runs in o1, “Has 
Ad- 


been used for eight years. 
T INK BELT MA- 


¥3 South Jeffer- 
son St., Chicago 
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HINTS TO CORRESPONDENTS, 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication, 

References to former articles or answers should 
give date of paper and page or number of question. 

Inguiries not answered in reasonable time should 

ye repeated; correspondents will bear in mind that 

some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 





(1) W. W. A. asks: Will you please give 
a formula for making concrete and asphaltum for 
walks? The probable cost of each per square yard ? A. 
Procure bitumen (asphaltum), boil and mix with it dry, 
common limestone or even broken bricks, which should 
be ground small and stirred into the boiling asphaltum, 
4 parts stone to 1 of bitumen, When thoroughly mixed, 
pour out upon the ground, confining the edges with 
boards, spread it smoothly with heated iron roller, 
sprinkle with sand over all. Sand and gravel are not 
as suitable for the preparation as calcareous substances, 
as they do not have as much affinity for the bitumen, 
and the mixture cracks in consequence. For cement 
walks for first coat use 1 part Rosendale cement and 
2 parts coarse gravel. Second or upper coat, 1 part of 
the cement and 2 parts clean sand. The cost depends 
upon the price of materials, thickness laid, and wages 
paid for labor. 


(2) M. A. writes: 1. I want to build 
a water-tight privy vault. Can use gravel, split stones, 
cobbles, etc. Please state best materials, the kind of 
cement, and directions for building the vault. A. The 
best way is to wall up the sides of excavation with 
brick laid on the edge. For the bottom use concrete 
(cement, gravel, and small stones). Plaster sides ,with 
Rosendale cement to make vault water-tight. The ex- 
cavation should be at least 6 feet deep. 2.-Give dimen- 
sions, material, and directions for making a high flying 
kite of medium size. A. As to kite, cross upright 
stick, 3 feet long; horizontal stick, 2% feet long; 
spruce wood. Take a common lath of straight grain 
and trim it down so that it may be as light as possible 
and not impair strength. Fasten securely together and 
bind a string around ends, and cover with light manila 
paper. Properly adjust the belly band and suspend a 
tail of cotton or woolen rags, just long and heavy 
enough to prevent diving. 


(8) E. H. R.—Stained floors are often 
varnished with two coats of oak or copal varnish. To 
polish a floor, first carefully stop all nail holes and 
cracks, and then apply hot melted wax with a large 
brush, taking care to get it well into the wood, brush- 
ing the way of the grain. On the following day, polish 
the floor with hard hair brushes, which may be attached 
by straps to the feet of the polisher. If the floor is not 
yet stained, you can do it by mixing with the wax about 
one-fourth part of annatto and a small quantity of Van- 
dyke brown and burnt sienna ground in water, varying 
the quantity with the depth of color required. 


(4) W. H. R. says: Two years ago we 
built a school on a gravel and sand soil, with a grouted 
and cemented basement floor. The timbers in the base- 
ment, which were neither oiled nor painted, now show 
signs of dry rot. Please suggest a remedy. A. The 
only sure means of effecting a cure for dry rot is to re- 
move the cause, which, in most cases, is a want of venti- 
lation. Having promoted a draught, with the outer air, 
remove every particle of the timber affected and replace 
With new of sound and well seasoned quality. Then 
give the whole three coats of the following mixture : 
oil of cassia, wood tar, and common train oil, mixed in 
equal proportions. .Dry rot is highly contagious, and 
the success of the operation will depend upon the total 
remoyal of the affected timber. 


(5) E. L. C. V. desires (1) a recipe for 
a furniture (walnut and ebonized) polish not varnish. 
A. Mix thoroughly olive oil 1 pound, refined oi] of am- 
ber 1 pound, and tincture of henna 1 ounce. Keep the 
mixture in a wellstoppered glass bottle. Apply with a 
tuft of raw cotton and rub dry with a cotton rag. 2. 
What can be used to clean fly specks from lacquered 
brass work (chandeliers) without injury to the luster? 
A. Old ale is a good thing to washany gilding with, as 
it acts at once on the fly dirt. Apply it with a soft rag. 


(6) G. §. H. asks how to laundry 
shirts to give the fine gloss to the bosoms. A. Take 
of white wax 1 ounce, spermaceti 2 ounces, melt them 
together with a gentle heat. When you have-prepared 
asufficient amount of starch, in the usual way, for a 
dozen pieces, put into it a piece of the polish about the 
size of alarge pea; using more or less, according to 
large or smal] washings. Or thick gum solution (made 
by pouring boiling water upon gum arabic) may be 
used. One tablespoon to a pint of starch gives clothes 
a beautiful gloss. 


(7) A. W. asks: 1. How can I remove 
paints from the floor of a room that has been used for 
a store room for the sale of paints? A. Take 1 pound 
American pearlash, 3 pounds quick stone lime, slake 
the lime in water, then add the pearlash, and make the 
whole about the consistence of paint. Lay the mix- 
ture over the whole body of the work which is required 
to be cleaned, with an old brush; let it remain for 12 
ec 14 hones, when the paint can be easily scraped off, 


(8) H. J. C. desires (1) a receipt for 
frost-proof ink. A. Aniline black 1 drachm, rub witha 
mixture of concentrated hydrochloric acid 1 drachm, 
pure alcoho] 10 ounces, The deep blue solution obtained 
is diluted with a hot solution of concentrated glycerin 
1% drachme, in 4 ounces of water. This ink does not 
injure steel pens, is unaffeeted by concentrated min- 
eral acids or strong alkaHes, and will not freeze at a 











temperature of 22 or 24 degrees below zero. 2. A re- 
ceipt for liquid glue made without acid. A. An ex- 
cellent liquid glue is made thus: Take of best white 
glue 16 ounces, white lead dry 4 ounces, rain water 2 
pints, alcohol 4 ounces. With constant stirring dis- 
solve the glue and mix the lead in the water by means 
of a water bath. Add the alcohol, and continue the heat 
for a few minutes. Lastly pour into bottles while it 
is still hot. 


(9) J. W. V. asks what material pot- 
ters useto give a gloss or polish to their wares, some- 
thing in the shape of a powder placed in their fur- 
naces. A. Doubtless you refer to the salt glaze, which 
consists simply in throwing dry salt into the furnace 
while the articles are being baked. Other glazes are 
produced by dipping the articles into a specially pre- 
pared mixture, substantially glass ground into fine 
powder and suspended in water, receipts for which can 
be found in any of the works on pottery. 


(10) K. B.—We know of no better way 
of cutting marble than that practiced by the marble 
sawing trade. Make your saw of thin sheet iron, no 
teeth, size of a common wood saw, and fit itintoa wood 
saw frame and work the saw forward and back on the 
marble, with fine sharp siliceous sand and water, 
plenty of each. It is slow work, but the best we can do. 


(11) Z. R. B. desires a few hints on per- 
manently staining in different colors a polished white 
marble mantel piece. A. Marble may be stained or 
dyed of various colors by applying the solutions men- 
tioned below to the stone, made sufficiently hot so that 
the liquid will just simmer on the surface. Blue, tinc- 
ture of litmus ; brown, tincture of logwood ; crimson, 
a solution of alkanet root in oil of turpentine; green, 
tincture of sap green; red, tincture of dragon’s blood or 
cochineal; yellow, tincture of gamboge or turmeric, 
Success in the application of the colors requires consid- 
erable experience. 


(12) W. T. I. says: Please oblige an old 
subscriber with the receipt to prevent awnings and cot- 
ton goods from mildewing. Also a receipt to make 
tents waterproof. A. 1. Use 4 0z. powdered alum and 
4144 oz. sugar of lead, dissolved in 8 gals. water. 
When perfect subsidence has taken place, pour off 
the clear liquid only, and add to it 2 dr. isinglass, 
previously dissolved in warm water, taking care to mix 
thoroughly. Steep the goods well, and dry without 
wringing. 2. In 80 parts of water heated to about 
s0° C. melt 3 parts of gelatine and 6 of castor oil 
soap; then add 8 parts gum lac, stirring the liqnid 
until entirely dissolved. Withdraw from the fire, and 
add to the mixture, little by little, 6 parts of powdered 
alum, stirring all the while. The liquid thickens in 
forming an insoluble alum soap, which is intimately 
incorporated with the gelatine and thegum lac. Spread 
it over the stuff with a bristle brush. 


(18) W. C.—A good way to line a long 
shaft by the boxes is to set up a true carpenter’s level, 
on a couple of light yokes or frames nailed to the 
beams, so that the top of the level will be at the proper 
level of the center of the shaft. Cut a cardboard disk 
the size of the shaft and place in the box of the end 
hanger and adjust the hanger to the sight range across 
the level, then adjust the hanger at the other end in 
the same manner, The end hangers being ona level 
and in their proper horizontal position, all other hang- 
ers may be readily adjusted bya sight range through 
the boxes. A stretched line is proper for horizontal 
adjustment. The spirit level adjustment along a line 
of shafting already in place is proper, but rather tedi- 
ous. A set of 3 or 4 hooks to hang on the shaft, all of 
exactly the same length and projecting below the pul- 
leys, one at each end, the others moved along to differ- 
ent sections of the shaft, with a line sight along their 
ends, is a quick way of bring each section to its proper 
level. A line shaft may be connected to the engine 
shaft with a flexible link with propriety, where there is 
requirement for such connection and the line shaft is 
subject to flexure, 


(14) H. L. F. desires (1) a recipe for a 
compound that will harden wood, preventing it from 
splitting or cracking. A. Wood steeped in a solution 
of iron sulphate or copperas becomes very hard and al- 
most indestructible. 2. What will permanently and 
without injury remove superfluous hairs on a lady’s 
face? A, There are numerous depilatories, such as a 
strong solution of barium sulphide made into a paste 
with powdered starch. We believe all depilatories 
likely to prove effectual are liable also to injure the 
skin, See also “‘ Removal of Hair by Electricity,” in 
ScrenTIFIC AMERICAN SUPPLEMENT, Nos..176 and 353. 


(15) L. W. Jr., desires receipt for mak- 
ing solder that will mend tinware without the use of acid 
or the soldering iron. A. This is probably what is 
called bismuth solder, and may be made by melting 
and mixing 40 parts tin, 20 parts lead, 40 parts bismuth 
by weight, and run into small bars by pouring from a 
perforated ladle while drawing the ladle across a flat 
piece of iron, stone, or board. 


(16) H. J. W. asks: 1. Why does oil 
lubricate machinery ? A, Because the oil keeps the sur- 
faces from touching each other. 2. My showcase has 
become worn by contact with articles passing over it. 
Is there anything that will restore its brilliancy? A. You 
can partially repolish the glass by rubbing it with rouge 
on a piece of buckskin. Wet the rouge. 


(17) L. B. H. asks: Will a pump lift as 
large a quantity of water from a well 20 feet deep as it 
will force 20 feet high ? In the latter case the water is 
supposed to flow into the pump. A. Other things be- 
ing equal, the difference will be in fayor of forcing the 
water 20 feet with no suction. Water contains more or 
less air, which is liberated in the partial vacuum formed 
in the pump "suction. This air enters the pump ina 
rarefied state and displaces some of the water; conse- 
quently, the pump is unable to deliver an amount 
of water equal to the actual displacement of the piston. 
If the suction pipe leaks even a small quantity, the diffi- 
culty will be increased. When the water is delivered to 
the pump and no yacuum is formed, the cylinder will be 
entirely filled with water, which must be displaced at 
each stroke of the piston. Consequently, the full capa- 
city of the pump will be realized 





Wusiness and Personal. 





Any person having anew invention may, without charge, 
consult MUNN & CO., Scientific American Office, 
361 Broadway, New York, for advice how to obtain 
a Patent or Caveat. Our Hand Book of Instrue- 
tions relating to Patents sent free. 





Metallic Pattern Letters and Figures to put on pat- 
terns of castings. Knight & Son, Seneca Falls, N. Y. 


“ Great Oaks from Little Acorns Grow,” 
and great benefits ensue from the use of Dr. Pierce’s 


.“* Pleasant Purgative Pellets ”—tiny, sugar-coated gran- 


ules—which obviate the necessity of choking and “ gag- 
ging ” in the attempt to swallow some huge bolus of un- 
inviting aspect and disagreeable effect. Their cathartic 
action is thorough, yet perfectly gentle, and unlike other 
pills, they never react toward constipation. In cases of 
sick headache, and as a promoter of digestion, they are 
unsurpassed. By druggists. 


Send for free Catalogue of Books of Ainusements, 
Speakers, Dialogues, Card Games, Fortune Tellers, 
Dream Books, Debates, Letter Writers, Etiquette, etc. 
Dick & Fitzgerald, 18 Ann St., New York. 


Wanted—The general agency for a good novelty. G, 
R. R. 3633 North St., Philadelphia. 


Method for improving draught of steam boilers, etc. 
Circulars. T. Sharts, 184 K. 98d St., New York. 


Machinist Foreman wanted who can handle fifty men 
to advantage and increase their production by latest im- 
proved ways of doing work. Address P., care of Wil- 
kinson & Co., 352 Atlantic Ave., Boston, Mass. 

Friction Clutches from $2.25 on. J. C. Blevney, New- 
ark, N. J. 


Second-hand Tools For Sale by Poole & Hunt, Balti- 
more, Md.—One planing machine, will plane 35/” wide, 
27'' high, and 16 6’ long; one planing machine, will 
plane 30'' wide, 26’’ high, and 5' 6” long; one planing 
machine, will plane 24'' wide, 22’' high, and 5 feet long; 
one double geared chasing lathe, will swing 24" dia., 8’ 
6 long; one drill grinding machine; one small punching 
and shearing machine, with flywheel and clutch starting 
arrangement. 


Woodworking Machinery of all kinds. The Bentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 


Foreman for machine tool department of a large sta- 
tionary and portable engine works. Must be a draughts- 
man and familiar with valve movements and high speed 
automatic engine work; must understand handling men. 
To the right person there is an opportunity to secure the 
position of superintendent of the establishment. Ad- 
dress, stating age, T. E. J., P. O. box 773, New York. 


Engines and boilers, 3g to4 H. P. Washburn Engine 
Co., Medina, O. : 

A Catechism on the Locomotive. By M. N. Forney. 
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent 
on receipt of the price by Munn & Co., 361 Broadway, 
New York. 


Guild & Garrison’s Steam Pump Works, Brooklyn, 
N. Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 

The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Concrete Apparatus, etc. Ernest Ransome, 8. F., Cal. 


Nickel Plating.—Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, ete. $100 
“Little Wonder.” A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 


Tron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 


Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y.. Free on application. 


Timber Gaining Machine. All kinds Wood Work- 
ing Machinery. C. B. Rogers & Co., Norwich, Conn. 


Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 


Rubber Belting, all sizes, 7744 per cent regular list. 
All kinds of Rubber Goods at low prices. John W. 
Buckley, 156 South Street, New York. 

Weare sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co, 
419 East 8th Street, New York. 

Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of. contents of the Sci- 
ENTIFIC AMERICAN SUPPLEMENT, sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Curtis Pressure Regulator and Steam frap. See p. 142. 


Cushman’s Chucks can be found in stock in all large 
cities. .Send for catalogue. Cushman Chuck Co., Hart- 
ford, Conn. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

60,000 Hmerson’s 1886 (2° Book of superior saws, with 
Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson,Smith & Co., Limited, Beaver Falls, 
Pa., U. 8. A. 

Hoisting Engines. D. Frisbie & Co., New York city. 


Equatorial Mountings, Reflecting Telescopes, etc. 
Reasonable prices. Gardam & Sons, 9 John St., N.Y. 
“How to Keep Boilers Clean.” Send your address 
for free 85 page book. Jas. C. Hotchkiss, 9% John St., N. Y. 
Pays well on Small Investment.—Stereopticons, Magic 
Lanterns, and Views illustrating every subject for public 
exhibitions. Lanterns for colleges, Sunday schools, and 
home amusements. 136 page illustrated catalogue free. 
McAllister, Manufacturing Optician, 49 Nassau St., N. Y. 
Stewart’s Anti-Incrustation Solution. See next issue. 


Iron and Steel Wire, Wire Rope, Wire Rope Tram- 
ways. Trenton Lron Company, Trenton, N. J. 

Astronomical Telescopes, from 6/’ to largest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 
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Scientific American 


FOR 1886. 
The Most Popular Scientific Paper in the World. 


Only $3.00 Year, including Postage. Weekly. 


52 Numbers a Year, 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, ete. 
All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present itin an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.—One copy of the SCTEN- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 
Clubs.—One extra copy of the SCIENTIFIC AMERT- 
CAN will be supplied gratis for every club of five subscribers 
at $3.00 each; additional copies at same proportionate 
rate. = 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


able to 
MUNIN & CO., 
361 Broadway, New York. 


Ta Ee 


Scientific American Supplement. 


This. is a separate and distinct publication from 
THK SCIENTIFIC AMERICAN, but is uniform therewith 
in size, every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archeology, Astronomy, 
Chemistry, Electricity, Light, Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. ee 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 


MUNN & Co.. 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMERICAN. 


To Foreign Subscribers.—Under the facilities of 
the Postal Union, the SciENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFIC AMERICAN, one year; #9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes pcstage, which we pay. Remit 
by postal or express money order, or draft to order of . 

MUNN & CO., 361 Broadway, New York. 


PERFECY 
NEWSPAPER FILE 


The Koch Patent File, for 
m: ‘ines, and pamphlets. has been recently improy: 
and price reduced, Subscribers to the SCIENTIFIC AM-« 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
= ee id the low — of oe oe — “a 5 at the 

ce of this paper. eavy board sides; inscription 
“SCIENTIFIC AMERICAN,” in gilt. Niniemenry toe 
every one who wishes to preserve the paper. 


Address 
> MUNN & CO, - 
Publishers Scre3TIFIC AMERICAN, 








preccering perenepers, 





PATENTS. 


MESSRS. MUNN & CO., in connection with the publi- 
eation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had forty one years’ 
experience, und now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. Al! business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 


A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of peat 
patents in all the principal countries of the world. 


MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 


BRANCH OFFICES.—No. 622 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington, D. C. 


———— 


es 


EE — ee 


ie! 


Novemprr, 1886. Seientitic American, Architects and Builders Edition, vii 











ESTABLISHED 1854, 


RUTHERFORD'’S _DEVINE’S STEAM BOILER WORKS, 


METALLIC PAINT cartnqouse. BOILERS. 


WARRANTED NOT TO 
FADE, SCALE, OR CRACK, "0U0™? 80Sprcrnny."* PONS 


REQUIRES NO DRYER. Manufactory, 381 to 393 S. Can Bs Street, Chicago. 


RUTHERFORD & BARCLAY, Manufacturers, 


305 Chestnut St., Philadelphia. 









rqoips! “kek bier in ot lo100%, 
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- G.M.BREINIG. AGENT, PRINcIPAL(FFICEAT waurcto NEWMILFORD,C ONN. 
NEW YORK BUSINESS OFFICE,96-98 MAIDEN LANE. MANUFACTURERS OF 
WHEELERS PATENT Wood JUILLER. 


BREINIGS LITHOGEN SILIGATE PAINT. 
ee kekeg =a PRIMER,.WOOD STAINS 
eSILEX FLINT AND FELDS PAR. 


PAMPHLET GIVING DIRECTIONS FOR_FINISHING HARD WOOD FREETO ANYADDRESS. “@I| PETER DEVINE, 
387 S. CANAL ST., CHICACO. 


sami, SUMMER = WINTER. 


sie ba A condition of things that may be obtained by using 


| BROWN’S WATER HEATER. 


r: = | if An even temperature in winter in every room in our petneee ttc is most desirable, and this I will 
Naame guarantee with my system of heating with Hot Water Circulation. A great majority 
‘ er of owners of fine residences all over our country, if they knew of the merits of this system, 
nm would adopt it at once. The first cost is some more than steam, but the delightful and 
Se healthful heat produced, the saving in fuel, the ease with which it can be controlled 
we Tian ‘ ' : aoe: 2 

e ms | si ue aay any. kind of weather, ite impossibility of explosion, vo matter who operates 
{~ Nine m | 4 it, makes it See cheaper in the end, but a thing to be desired by all families who desire 
) i the comforts of life. Send for catalogue. 


= — R. F. BROWN, 2131 Wabash Avenue, CHICAGO, ILL. 


The improved Florida Boiler. ja varor In MILD WEATHER 


 — Best 5 Hp Cheapest Steam Heating ONE POUND STEAM PRESSURE IN COLDEST WEATHER. 
‘ oiler in the World. 
: Wo Noise. No Rattling in Pipes. 










































































10 Barclay Street, New York City. 
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ve cutis of Greenhouse Boiler, meeting 
with universal success wherever placed. Estimates 
gladly furnished for any capacity. 


The ab 





DUPLEX STEAM HEATER CoO., 
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3, Best and Cheapest House Boiler 
in the World, 





Self-Feeding, Automatic, and Portable; 
| saves expense of brickwork; with anti-clinker, 
shaking and dumping grate. 
Being the most modern, more are sold. 
Can be thoroughly cleaned in ten minutes’ time. 
Being self-feeding, willrun from ten to twelve 
hours without attention. It is double-jacketed, 
so does not warm the cellar. 
The upright lever shakes it thoroughly, without 
bending the back, and. not the least dust escaping. 
Can be set in a six-foot cellar. 
‘ It is more economical of fuel than any other 
eater 
1,000 Boilers in use, giving the best of satis- 
factio 
Send for Dlustrated Catalogue, 
Estimates furnished on application. 
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BRICK SET. 
Patent Self-cleaning Ash Pit. Sure 


preventive of fire from hot ashes. | 
Patent Clinker Crushing and Dump- Contracts taken for Warming Cottages, Large Dwellings, Public Buildings, with 
Steam, under patents of E. A. & W, E. Wood. 


Se a as rome =... | UTICA STEAM GAUGE CO., 


SCHOEN HEATER AND STOVE COMPANY, |send 4c. stamp for illustrated deseriptive cirealar. UTICA, N. WY. 
13 North Eleventh Street, Philadelphia — 
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New Jersey Wire Cloth oa S 


PATENT ‘ine 19 UR 








5 YEARS’ EXPERIENCE 
as Homie and Ventilating 
Engineers. 


pa ee 


The best surface upon which to plaster. 

It can be applied by any ordinary mechanic. 

It can be applied directly to brick walls, 

It is more easily and rapidly applied than 
any other Wire Lathing. 


For Discounts and Particulars, apply to 


NEW JERSEY WIRE CLOTH CO., 


TRENTON, N. J., Pn 


—OR— Published Monthly, Price, $2.50 a Yenr, 


[7 John A. Roebling’s Sons Cov) Bul’ Juma! a Denali Ae, 


117 Liberty St., NEw York. 215 & 217 Lake St., CH1cago, ILL. 


Full size of Lathing secured to 14 Drumm Street, SAN FRANCISCO, CAL. WITH WHICH IS INCORPORATED 


TROY. CHICAGO. GHICAGO. CLEVELAND. 
G. G. HALLETT, 236 Water St 236 Water St, N. Y. 
§, M. HOWES & CO., 44 Union Street, Boston, 





SEND FOR DESCRIPTIVE CATALOGUE. 


STHREMENING 














CONSTRUCTIONS THE BEST 
wae * SEND FOR CIRCULARS... * 
FIRST-CLASS THE JOURNAL OF DECORATIVE ART) FARES Sc\h fuieiisee acing 


OF ENGLAND. — 


| 7 7! LH u" 3 J zi j |" J This International Journal is fully illustrated Bibb’s Celebrated Origina 
ri 4) F | Ai and edited with a view c ht the es is 
H al decorator a series of original designs whic 
pial ed in SS el =) I) ——— ww) will be a material aid to him in the conduct of 


BALTIMORE 
-FIRE-PLACE HEATERS, 
his business. With each monthly number is pre- 
sented supplements, usually consisting of | full 

















To warm upper and lower rooms. 
The handsomest, most economical 
Coal Stoves in the world, 


B.C. BIBB & SON 
EB 5 These designs can be mounted on stiff paper and 39 and 41 Light Street, 
used as stencils. Baltimore, Md. 


MARBLEIZzED SLATE MANTELS, 
BP Send for Circulars. 


_FOOT POWER 


Scroll Saws, &c. 
Latest and most improv- 
ed for the Workshop. 
Sold on Trial, if desired. 
New Catalogue Free. 
Seneca Falls Mfg. Co., 
276 Water Street, 
SENECA FALLS, N. Y. 





Thirteenth and Filbert Streets, PHILADELPHIA, PA.,| The reading ‘matter contains practical instruc- 


tions on the most approved methods of decoration, 


including both the technical application of mate- 
—MANUFACTURERS OF— rial and fhe proper use of Art styles. 


Steel Air-Tight Furnaces, ) Simste Copies, 25 Cents. 


One Sample Copy will_be mailed to any decora- 


Nn tor, Painter, Wall Paper Dealer, Architect, Builder, 
EEYSTO — or others interested in Art or Decoration, on res 


STEEL FURNA CES ceipt of address and five cents postage. Address: 
Seinen The Editor of Beck’s Journal of ~ 
BRICK-SET and PORTABLE. Decorative Art, 












































206 WEST 29th STREET, Air Engine ape Elevator 
For Anthracite Mew “ork City, Bowl: St aaeaee 


Improved Roper Air 

















and Bituminous Coal or Wood. 


Our heaters are strictly first-class, made of the best material and workmanship, 
and are supplied with the Reynolds’ Shaking Grate, the best labor and fuel-saving 
appliances. They are absolutely Gas, Dust and Smoke Tight. Cooking Ranges, 
Low and Half- cay Grates, in great variety of styles and sizes. Descriptive circulars 
sent free to any address. ‘The trade supplied. 


Stained and Mosaic Class. DRAWING 


DRAWING PAPER, 


THE TIFFANY GLASS COMPANY,) ‘aree°°*® 


AMERICAN 
LIQUID INK. 


3 = 3 z 3 35 F Ou rt h Ave nu e, A fully illustrated and priced catalogue of 200 paces 


of allinstruments and materials used by draughtsmen 
sent upon mention of this paper. 


ne aati G. S. WOOLMAN, 


116 FULTON ST., 
NEW YORK, 








Engines, and Builders of 
Passenger, Freight, and Car- 


WANTED and riage Elevators, dealers in 
FOR SALE. MAGIC LANTERNS Steam Engines and 


talogue i : z 
ONDERSE Aa pee eees eare nase 
77 my ) 
$150. Harback & Co.) Filbert St, Phila Pe. HILL & WELSH, 
36 Pearl St., New York. 





















LOUIS C. TIFFANY, Pres’t and Art Director. PRINGLE MITCHELL, Vice-Pres’t and Manager. 
JOHN DUPAIS, Secretary. JOHN CHENEY PLATT, Treasurer. 
TEE 
“ACME” 
Automatic Safety Engine. 


, 1, 2, and 4 horse power. Always 
ready. No engineer. No dirt. No 








CLARK’S 
Noiseless Rubber Wheels 


Do away with the wearing 
and splintering of floors 
caused by Iron Wheels. 
In different styles 
for work in Mills, Ware- 
houses, Hospitals, etc. 

Catalogue free. GEO. P. 
CLARK, ts A, Wind- 
sor Locks, 


Wells, Oil and Gas Wells, drilled Mh Ruse ERWH EE L fAsTo RS ’ 
by contract to any depth, from 50 
to 3000 feet. We also manufacture 


and furnish everything required ; 
to drill and complete same. Port- SAVE THE CARPETS. 
able Horse Power and Mounted Se oy) DSP AES 


Steam Drilling Machines for 100 to ) ; G mo od 1 


600 Ee Send 6 cents for illustrated 
satalogue. 
Y Pierce WellExcavatorCo. WINDSOR LOCKS,CT. 
New York, 






noise. Cheap, reliable, economical 


Ld Rochester Machine Too! Works, 


v Rochester, New York. 

















MINERAL Woon! |... 2™“2 C2tt AN es 


INDESTRUCTIBLE FIRE-PROOF SOUND-PROOF and Yachtsmen desiring an extremely durable Finish for Wood. 


FROST-PROOF. VERMIN-PROOF. ODORLESS. Are superior to any Var 


For Deadening, Fire-Proofing, Insulation of Heat and Cold in Build-| S's 0" Wood-Finishes in 
: the market, for the follow- 
ings, Prevention of Frost in Water or Gas Pipes. ing reasons, viz.: 

They possess more 
body, higher lustre, 
greater resisting pro- 
perties to atmospheric 
influences, action of 


¢ SI 
water and alkali, are RECISTERED durability, use No, 1 
ELASTICA FINISH, or 


: == ) more elastic, will not FIN i S E 
; No. 2 where No, 1 is 
(Patented May 29, 1883.) scratch or mar, and are af =) 


more durable, : : too slow drying. 
Also Fire-Proof Sectional Coverings for Steam Pipes and Boilers. Best non- NO.I %NO.2Z. 
conductor for all surfaces, Steam or Fire Heat. Will not Char, Crack, or Burn. WORKS: Manufactured by 


Easily applied and removed by any one, and is indorsed by Insurance Com- sense oe pe — t STANDARD VARNISH WORKS 
panies. For full information and sample free, address 199-207 Avenue D, ‘ 0 


Western Mineral Wool Co., D. ROSENBERG & SONS, 


Office, 207 Avenue D NEW YORK, 
Box i23. CLEVELAND, QO.) : Send for Eefantes and Full Particulars, 





























For all classes 


Inside Work, 
Requiring great dura- 
bility, use No. 2 ELAS- 
TICA FINISH, 

For 

Outside Work, 

Requiring extreme 
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VALUABLE BOOKS FOR ARCHITECTS, BUILDERS, Etc. 


Promptly sent, on receipt of the price, by MUNN & CO., 361 Broadway, New York City. 





A LARGER CATALOGUE 


OF BOOKS SENT FREE. 














Architecture. 

American Cottages.—Consisting of 44 large 
ed plates. Containing Omginal Designs of 
edium and Low-cost Cottages, Seaside and 
Country Houses. Also, a Club House, School 
House, Pavilion, and a small Seaside Chapel, to- 
gether with a Form of Specification for Cottages, 
All in the latest prevailing styles. One large 
MURTY OLUMNG Set 2.04 fon cman scenes os --$5.00 


Architectural Studies.—PART I. 12 designs 
for Low-cost Houses. This set includes prize de- 
signs for $2,500 houses. Show Elevations, Plans, 
and Details, together with Specifications, Bills of 
Materials, and Estimates of Cost. In addition to 
the above there are given a number of other de- 
signs ranging in cost from $400 to $4,000...$1.00 

PART LI. Store Fronts and Interior Details. 
Containing i2 plates of Designs and Details for 
the following classes of stores : Drug Stores, Res- 
taurant, Village Shop, Retail 25-ft. Store, Bank 
and Office Finish, Cigar Store, Corner Dry Goods 
Store, Store Front, basement and first story and 
Gthera. Paper portfolio. .\.....0...0.5c050 06 $1.00 


.. PART III. Stables. Containing 12 plates of 
Stables suitable for Village lots, ranging in cost 
* from $300 upward. Paper portfolio.......$1.00 


Bicknell’s COTTAGE and VILLA ARCHITEC- 
TU RE.—Containing 66 plates (Plates 1-66 W. & B. 
Bldgs.), showing Plans, Elevations, Views, Sec- 
tions, and Details of low-priced, medium and 
first-class Cottages. Villas, Farm Houses, and 
Country seats. Also Specifications for Frame 
and Brick Dwellings, ete. oe ee Aye 

RRC css cc wacicielsie suis’ s's .00 


Bicknell’s PUBLIC BUILDINGS.—Containing 
21 plates (Plates 90-108 and 133-135 Wooden and 
Brick Buildings), showing Libraries, Town Hall, 
Masonic Hall, Hotels, Opera House, Court House, 
and Railway Stations, including a variety of de- 
tails of same. Descriptive Letterpress, ete. 
DAWES AP BCRLC. Feces cote cos. See ne a oes $2.5 


Bicknell’s SCHOOL HOUSE AND CHURCH 
ARCHITECTURE.—Containing 28 plates (109-132 
W. & B. Bidgs.) showing 26 Plans and Elevations 
of District, Village and City School Houses, 25 
Plans, Elevations, Views and Sections of medium 
and low-priced Churches, including a variety of 
Miscellaneous Church Details, ete. Designs to 
Gannett eee ere tak i OE Set ss $2.50 


Bicknell’s STABLES, OUTBUILDINGS, FEN- 
CES, and MISCELLANEOUS DETAILS.—Con- 
taining 24 Plates (136-160 W.& B. Bldgs.), showing 
16 Plans, Elevations, and Views of Stables, several 
Outbuildings and Fences, and over 100 Miscella- 
neous Details. Also Summer Houses, Seaside 
Cottages, Boat Houses, Street View of 12 Dwell- 
ings, ete. Elevations and Plans to Scale...$2.50 


Bicknell’s STREET, STORE, AND BANK 
FRONTS.—Containing 22 plates (Plates 67-89 W. 
& B. Bldgs.), showing 34 designs of Street Fronts, 
for Dwellings, Stores, and Banks, including sev- 
eral Plates of Details. Drawings to Scale..$2.50 


Brown’s BUILDING TABLE AND ESTIMATE 
BOOK.—For Carpenters, Builders and Lumber 
Men. By a Practical Mechanic. One large 8vo 
volume, cloth, 152 pages ......0i505 cued side cee » $1.50 


Brunner.—COTTAGES; or, Hints on Economi- 
cal Building. Containing 24 Plates of Medium 
and Low-cost Houses, contributed by different 
New York architects, together with descriptive 
letterpress, giving Practical Suggestions for 
Cottage Building. eg eee: and edited by A.W. 
Brunner, Architect. nd a Chapter on the 
Water Supply, Drainage, Sewerage, Heating and 
Ventilation, and other Sanitary Questions relat- 
ing to Country Houses. By Wm. Paul Ger- 
hard. One 8vo volume, cloth............ $1.00 


-Bryan’s ARCHITECTURAL PROPORTION.— 


By A. J. Bryan, Architect. A new system of 
Proportion, showing the relation between an 
order of Architecture and a Building of any 


kind. LIllustrated............... Blea kes $1.50 
Buck’s ALBUM OF MANTELS.—One large 
uarto volume bound in cloth,............ .00 
nbound in portfolio: :......0. sede ee .00 


This book contains 60 plates and 103 designs of 
mantels and shelves. 


Cameron’s PLASTERER’S MANUAL.—Second 
revised edition. By K. Cameron. Containing 
accurate descriptions and illustrations of tools 
and materials used in Plastering. Description of 
the appearance and action of every variety of 
Lime and Cement; instructions for making all 
kinds of Mortar; instructions for doing all kinds 
of Plain and Ornamental Plastering; Cistern 
Building; Form of Contract; Useful Tables ; 
many important Recipes, etc. Cloth, 12mo... .73 


Camp’s DRAUGHTSMAN’S MANUAL; or, How 
Can I Learn Architecture? By F. T. Camp. 
Containing Hints to Inquirers and Directions in 
Draughtsmanship. Contents : Introduction ; Pre- 
liminary Words; Draughtsman’s Outtit; Technics 
of Planning ; General Remarks on Planning ; 
General Remarks on Exteriors; Drawing the 
Plan; Using the Instruments; Designing the El- 

tions; Tracing and Inking; Proportion of 
oms. New Revised and Enlarged Edition. 
Gue small volume, cloth.......... sortase Tt 


Cummings’? ARCHITECTURAL DETAILS.— 
By M. F. Cummings, M.A., Architect, Associate 
Author of *“* Architecture, by Cummings & Mil- 
ler.” Containing 387 Designs and 967 Illustrations 
of the various parts needed in the construction 
of Buildings, Public and Private, both for the 
City and Country ; also Plans and Elevations of 
Houses, Stores, Cottages and other Buildings. 
One large quarto volume, 56 Plates. Reduced 
from $10.00 tO 2 .cess eden o-ccenets Sis See $6.00 


Carpentry and Building. 


Bales.—THE BUILDER’S CLERK. A Guide to 
the Management of a Builder’s Business. By 
Thomas Bales. Feap. 8vo, cloth... .......... -60 


Beckett.—BUILDER’S PRICE-BOOK. The Pro- 
vincial Builders’ Price-Book and Surveyors’ 
Guide; giving the leading Data on which the 
Prices are computed, and Modes of Measure- 
ment, mainly taken from the recommendations 
of the Manchester Society of Architects and the 
Master Builders of Yorkshire. Compiled by 


Richard Beckett. 8vo, cloth................ $1.50 
Bell.—CARPENTRY MADE EASY. By William 
E. Bell. With 44 P ates and nearly figures. 
BOGE cso ator chess n> 6 os rt Men PY 


Brown’s BUILDING TABLE AND ESTIMATE 
BOOK.—For -Carpenters, Builders, and Lumber 
Men. Bya Practical Mechanic. One large 8vo 
volume, cloth, 152 pages .... .......-2+.02- e 


Bullock.—COTTAGE BUILDER, THE AMERI- 
CAN.—By Jobn Bullock. With numerous De- 
signs, Plans and Specifications. 8vo, 75 ay 


Burns,—BUILDING CONSTRUCTION. By R. 
S. Burns, C.E., of Manchester. Timber and 
Tron Work. Two volumes, with plates. (In El- 
‘mentary Series.) I6mo, $1.5035 advanced 
series $3.5 


ee . 








Burnham,—HISTORY AND USE OF LIME 
STONE AND MARBLE. 48 Chromo-lithographs, 
392 pages. One Svo volume, cloth 6.00 


Creswell.—HANDRAILING AND STATRCAS- 
ING. A Complete Set of Lines for Handrails by 
* Squarecut System,’ and Full Practical Instruc- 
tions for Making and Fixing Geometrical Stair- 
cases. By Frank O. Creswell, of the Liverpool 
School of Science, Medalist for Geometry. With 
upward of One Hundred Working Drawings. 
MOlOpurenaILY LIUSTYAted sc. ceca wcvsss cocsmel $1.50 


Davidson.—THE AMATEUR HOUSE CAR- 
PENTER. A Guide in Building, Making, and 
Repairing. By E. A. Davidson. 8vo, cloth. $4.00 


Davidson.—THE BOY JOINER AND MODEL 
MAKER. By E. A. Dayidson. 8vo, cloth. 200 
MAISEL GIONS 5500 Sacv cls dal ee ee ev Es BONES wee $2.50 


De Graff.—THE GEOMETRICAL STAIR- 
BUILDER’S GUIDE. A Plain Practical System 
of Hand-Railing, embracing all its necessary De- 
tails, and Geometrically Lilustrated by 22 Steel 
Engravings; together with the use of the most 
approved principles of Practical Geometry. By 
Simon De Graff. 4to......... sata ietoto sh. $2.50 


De Graff.—_EV ERY MAN HISOWN MECHANIC, 
A complete and comprehensive guide to every de- 
scription of Constructive and Decorative Work. 
In three parts. Part I.—Household Carpentry 
and Joinery. Part II.—Ornamental and Con- 
structive Carpentry. Part I11.—Household Build- 
ing, Artand Practice. 816 pages. lllustrated by 
750 Engravings on Wood. 1 8vo vol., cloth.$3.50 


Fairbairn.—THE APPLICATION OF CAST 
AND WROUGHT IRON TO BUILDING PUR- 
POSES. By Wm. Fairbairn. Fourth Edition. 
8vo, cloth. Illustrated 6.50 


Gould.—THE AMERICAN STAIR BUILDER’S 
GUIDE. Illustrated by 32 Original Plates, with 
supplement of 5 additional Plates showing a 
Variety of Newels, Balusters, and Rails, fully 
described and drawn to scale. By L. D. Gould. 
One 8vo volume... .... ... Cosel ek leon tte $2.50 


Gould.—CARPENTER’S AND BUILLTER’S 
ASSISTANT AND WOOD-WORKER’S GUIDE. 
The work is intended to combine the Knowledge 
the Workman requires to construct any design 
in Carpentry by an easy system of Lines, reduc- 
ing the Science of Construction to an Agreeable 
and Pleasant Occupation, rather than an Un- 

leasant Task. By L. D. Gould. Architect and 
ractical Builder. Revised and enlarged edition. 
GIONS SV Ose oe ae we Gace cine eeteeame inte ore: $2.50 


Hamilton. — ARCHITECT’S AND_ STAITR- 
BUILDER’S TABLES OF TREADS AND 
RISERS. This book will be found a convenient 
and practical reference book. By John A. Ham- 
ilton. One oblong 16mo, imp., cloth........ 250 


Hatfield.—THE AMERICAN HOUSE CARPEN- 
TER. A Practical Treatise on the Art of Build- 
ing, comprising Styles of Architecture, Strength 
of, Materials, Floors, Girders, Trusses, Iron 
Beams, Tubular Girders, etc., Stairs, Doors, 
Mouldings, Cornices, etc., with valuable tables. 
Eighth edition. Llustrated with engravings and 
photos. By R. G. Hatfield. 1 vol., 8vo, Oe og 


Hodgson.—PLASTER AND _PLASTERING, 
MORTARS AND CEMENTS. Howto makeeand 
how to use. Being a complete guide for the 
plasterer in the preparation and application of 
all kinds of Plaster, Stucco, Portland Cement. 


Hydraulic Cements, Lime of Tiel, Rosendale and i 


other Cements, with useful and practical infor- 
mation on the Chemistry, Qualities, and Uses of 
the various kinds of Limes and Cements. Forty 
figures of Ceilings, Centerpieces, Cornices, Pan- 
els, and Soffits. By Fred. T. Hodgson.....$1.00 


Hodgson.—A TREATISE ON THE CARPEN- 
TER’S STEEL SQUARE AND ITS USES. A 
description of the Carpenter’s Framing Square, 
giving simple and easy methods of obtaining the 

ength and Bevels of all kinds of Rafters, Hips, 
Groins, Braces, Brackets, Purlins, Collar Beams, 
and Jack Rafters. Also, its application in ob- 
taining the bevels and cuts for Hoppers, Spring 
Mouldings, Octagons, Stairs, and Diminished 
Stiles. By Fred. T. Hodgson. Illustrated by 
over fifty large and clear wood cuts, 12mo, 
COCR ek ceaictecshiaespeb ees ossee aheaies ebstes $1.00 


Holly.—CARPENTER’S AND JOINER’S HAND- 
BOOK. Containing a Complete Treatise on 
Framing Hip and Valley Roofs, together with 
much valuable instruction for all Mechanics and 
Amateurs. Useful. 18mo, cloth.............. 275 


Lukin.—THE YOUNG MECHANIC. Practical 
Carpentry. Containing directions for the use ot all 
kinds of Tools, and for the construction of Steam 
Engines and Mechanical Models, including the 
Art of Turning Wood and Metal. By John Lu- 
kin;*)Tllustrated. -l2mio 7 7eit) sot ves totes tae $1.75 


Monckton.—NATIONAL CARPENTER AND 
JOINER. A complete work on Constructive 
Carpentry, showing the Simplest Methods of find- 
ing all Joints and Geometrical Forms, including 
Splayed Work, Groined Ceilings, Framing, Roof- 
ing, Domes, Niches, Raking, and Level Mould- 
ings, etc. By James H. Monckton. .One small 
quarto volume..-. 


Maloney’s CARPENTER’S AND JOINER’S 
POCKET COMPANION. The most useful Rules 
and Memoranda, collected from some of the 
best Architectural Works of the day, and prac- 
tically tested by many years’ experience in the 
Shop, Factory, and Building; also a treatise on 
the Framing Square. Compiled by Thomas 
Maloney, Carpenter and Joiner. 12mo, cloth...50 


Plummer.— THE CARPENTER’S AND BUILD- 
tR’S GUIDE. Being a Hand-bouk for-Work- 
men; also, a Manual of Reference for Contract- 
ors, Builders, etc. By P. W. Plummer, Third 
COU OM Gre sat niisd 2005-401 or 88 a eer 45 
Powell’s FOUNDATIONS AND FOUNDATION 
WALLS. This book has been entirely rewritten, 
andis very much enlarged, and gives the latest 
and best practice. 64 illustrations. One 8vo, vol.. 
cloth 
Potiter.—CONCRETE. By Thomas Potter. Its 
Use in Building and the Construction of Con- 
crete Walls, Floors, etc.........:.. sse6 2G1,75 


Building Materials. 


Davis.—BRICKS, TILES, AND TERRA COTTA, 
By Charles T. Davis. A Treatise on the Manu- 
facture, and Materials, Tools, Machines, and 
Kilns used. 800 pages, 228 engravings and 6 pais 


Gillmore.—REPORT OF THE COMPRESSIVE 
STRENGTH, SPECIFIC GRAVITY, AND RA- 
TIO OF ABSORPTION OF THE BUILDING 
STONES IN THE UNITED STATES. By Ma- 
jor-Gen. Q. A. Gillmore. 8vo, cloth....,..$1.00 


Gillmore.—ROADS, STREETS, AND PAVE- 
MENTS. By Major-Gen. Q. A. Gilmore..$2.00 


Gillmore.— A PRACTICAL TREATISE ON 
COIGNET BETON AND OTHER ARTIFICIAL 
STONES. By Major-Gen. Q. A. Gillmore. 8vo, 
cloth. With numerous 0 


See eee ee ry - . 
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Gillmore,—CEMENTS. By Major-Gen. Q. A. 
Gillmore. A practical Treatise on Limes, Hy- 
draulic Cements, and Mortars..............- -00 

Reid —PORTLAND CEMENT. The Science and 
Art of the Manufacture of Portland Cement, 
with observations.on some of its constructive 
applications. By Henry Reid, C.E., author of 
“A Practical Treatise on Concrete,” etc. 8Vvo, 
CHOP... 4's 95. bere soca aut ces Oe aae paras $7.25 

Reid.—CONCRETE. A Practical Treatise on 
Natural and Artificial Concrete, its varieties and 
Constructive Adaptations. By Henry Reid, C.E., 
author of “The Science and Art of the Manu- 
facture of Portland Cement.” Third edition. 
SV Oy, GLOCH, 55. ceseiey enecatetanwnedbet $6.00 


M. chanics. 

Grimshaw. —SAWS. By Robert Grimshaw. 
Action and Comparison of Saws of all kinds. 
Setting, Swaging, Gumming, Filing, etc..$4.00 
SUPPLEMENT to above, relating to forms of Saw 
teeth for special material, etc............ .$2.00 

Holly.—SAW FILING. The Art of Saw Filing. 
With explicit directions for putting in order all 
kinds of Saws, from a Jeweler’s Saw to a Steam 
Saw Mill. Illustrated by 44engravings. Third 
Edition. 18m, Cloth o.25. +s ates seen 75 

Mechanie’s (Amateur) Workshop.—Giy- 
ing Directions for Working Wood and Metals ; 
Casting, Forging, Brazing, Soldering, and Car- 
pentry.>- 8VO:. centers ess wire eae $3.00 

Rose.—PATTERN MAKING. By Joshua Rose. 
Embracing Lathe, Branch, Core, and Sweep 
Work, Gear Construction, and Preparing and 


Using Tools. 250 illustrations.............. $2.5 
Turning. —SPECIFCATIONS OF FANCY 
TURNING EXECUTED ON THE HAND OR 


FOOT LATHE. With Geometric, Oval, and Ec- 
centric Chucks, and_ Elliptical Cutting Frame. 
By an Amateur. Illustrated by 30 exquisite 
Photographs. | Quarton.!: savas cane $3.00 


Turner’s (fhe) Companion.—Containing 
instructions in Concentric, Elliptic, and Eccen- 
tric Turning; also various Plates of Chucks, 
Tools and Instruments ; and Directions for using 
the Eccentric Cutter, Drill, Vertical Cutter, and 
Circular Rest, with patterns and instructions for 
working them. A new edition in one volume. 


TAMO, 525 ae Pere er a) Oe cee ee $1.25 
Vaile.—GALVANIZED IRON CORNICE- 
WORKER’S MANUAL. Containing Instruc- 


tions in laying out the different miters and mak- 
ing patterns for all kinds of Plain and Circular 
Work. Also, Tables of Weights, Areas, and Cir- 
cumferences of Circles, and other matter calcu- 
lated to benefit the trade. By Charles A. Vaile, 
Superintendent “Richmond Cornice Works,” 
Richmond, Indiana. Illustrated by 21 plates. In 
one volume, quarto . $5.00 
Watson,—TURNING. By FB. P. Watson. A 
Manual of Hand Lathe, for working Woods, Me- 
tals, Ivory, Bone, Dyeing, Coloring, and French 
Polishin gy: ete pee cee u ease a es tees $1.50 


Sanitary Engineering, Heating, and 
Ventilation. 
Bayles.—HOUSE DRAINAGE AND WATER 
SERVICE. By James C. Bayles. With numer- 
ous illustrations. 8vo, cloth.. .......... ..- $3.00 
Billings.—THE PRINCIPLES OF VENTILA- 
TION AND HEATING, AND THEIR PRAC- 
TICAL APPLICATION. By John §. Billings. 
M.D., LL.D. (Edinb.), Surgeon, U.S. Army. Pro- 
fusely. illustrated. Large 8vo. Handsomely 
GUE irr COUR epee ale dies <= crests sineae cettleees $3.00 
Baldwin, Wm. J.—STEAM HEATING FOR 
BUILDINGS; or, Hintsto Steam Fitters. Being 
a description of Steam Heating Apparatus for 
Warming and Ventilating Private Houses and 
Large Buildings. Third Edition. With many 
illustrative plates. 12mo,cloth............ $2.50 


Butler, F. W.—VENTILATION OF BUILD- 
INGS +50 


Denton.— SANITARY ENGINEERING. A 
Handbook on House Sanitation, for the use of 
all persons seeking a healthy home. By E. F. 
Bailey Denton, B.A., OXON «..3..0....0.. 0.08 $3.50 

Gerhard.—DRAINAGE AND SEWERAGE OF 
DWELLINGS. 302 pages and 282 illustrations. 
ONG OMONVOlotee.  snccotsassarct sess eta eeoO 

Hellyer._THE PLUMBER AND SANITARY 
HOUSES. A Practical Treatise on the Principles 
of Internal Plumbing Work, or the Best Means 
of Effectually excluding Noxious Gases from 
Houses. By 8. Stevens Hellyer. Third edition. 
8vo, cloth. Ilustrated. London, 1884.....$4.00 

Parry. — WATER AND ITS COMPOSITION, 
COLLECTION. AND DISTRIBUTION. A Prac- 
tical Handbook for Domestic and General Use. 
By Joseph Parry. C.E. With illustrations. One 


12mo voc. cloth... .. raderes dl Inia St -waaseien es $1.25 
Philbrick. AMERICAN SANITARY ENGI- 


NEERING. By Edward S. Philbrick, C.E. Fully 
jllustrated. A Summary. for Ready Reference 
for the Engineer, Architect. Health Officer, 
Builder, Plumber, and Householder. It treats 
of the following: subjects :_ Introductory: the 
Ventilation of Buildings. Drainage of Towns; 
Detaiis of Sewerage : the Ventilation of Sewers ; 
the Ventilation and Cleaning of Sewers ; House 
Drainage Apparatus used for House Drainage ; 
Public Privies and Urinals................. $2.00 


Tracy. — SANITARY. INFORMATION FOR 
HOUSEHOLDERS. By Dr. Roger 8S. Tracy. A 
Handbook of Facts and Suggestions about Ven- 
tilatioo, Drainage, Contagious Diseases, Disin- 
fection, eto..++-+-.... eas -50 

Teale—DANGERS TO HEALTH. A Pictorial 
Guide to Domestic Sanitary Defects. By_T. 
Prigden Teale, M.A., Surgeon to the General In- 
firmary at Leeds. Fourth edition. This book is 
very fully and clearly illustrated, and will be 
found a valuable guide in sanitary matters. One 
Bvovon, cldth, PVICC....19-pssepis ye oar sprit $3.00 

Tracy.—HAND-BOOK OF SANITARY INFOR- 
MATION FOR HOUSEHOLDERS. Containing 
facts and suggestions about Ventilation, Drain- 
age, Care of Contagious. Diseases, Disinfection, 
Food and Water,with pd aggre on Disinfection, 
and Plumbers’? Materials..By Roger 8. Tracy, 
M.D., Sanitary Inspector, New York City Health 
Department. One 16mo VoL, cloth......... +50 

Turner.—HINTS TO HOUSEHUNTERS AND 
HOUSEHOLDERS. Treating on Situation, As- 

ect, Soil, Cotistruction, Water Supply, Drains, 
Ventilation and Warming. Light, Dust, Kitchen. 
Liabilities of Landlord: and-Tenant, ete. Tt will 
be found a valuable book of ready reference on 
these subjects. One vol., 12mo. cloth..... $1.00 

Waring.--SANITARY ENGINEERING. By G. 
E. Waring. The Drainage of Houses and Towns. 


$2.00 

Waring.— DRAINING FOR PROFIT AND 
DRAINING FOR HEALTH. By Geo. E. War- 
ing, Jr. A complete and practical treatise, 12mo, 
Biot ee TMatrated oo... +28 ata chsees le aes $1.50 
Wight. — MAXIMS OF PUBLIC HRALTH. 
By O. W. Wight, A.M., M.D., Health Officer of 
Detroit. In this little volume the author offers 
excellent suggestions and sound advice upon 
sanitation. 











6 VOL; Cloth... .. 2-02. ....0. TS | 





Books of Reference, Dictionaries, 
Cyclopzedias, and Hand-Books. 


Axon,—THE MECHANIC’S FRIEND. A Col- 
lection of Receipts and Practical Suggestions, 
relating to Aquaria ; Bronzing ; Cements; Draw- 
ing: Dyes; Electricity: Gilding; Glass-working ; 
Glues; Horology ; Lacquers; Locomotives: Mag- 
netism; Metal-working; Modeling: Photography; 
Pyrotechny; Railways; Solders; Steam Engine; 
Telegraphy; Taxidermy; Varnishes; Water- 
proofing ; and Miscellaneous Tools, Instruments, 
Machines, and Processes connected with the 
Chemical and Mechanic Arts. With numerous 
diagrams and woodcuts. Fancy cloth... $1.50 


Brannt-Wahl.—THE TECHNO-CHEMICAL 
RECEIPT BOOK. Containing several thousand 
Receipts covering the latest, most important 
and most useful discoveries in Chemical Tech- 
nology, and their practical application in the 
Arts and the Industries. Edited chiefly from 
the German of Drs. Winckler, Elsner, Heintze, 
Mierzinski, Jacobsen, Koller, and Heinzerling, 
with additions by William T. Brannt, Graduate 
of the Royal Agricultural College, Eldena, 
Prussia, and William H. Wahl, Ph.D. (Heid.), 
Secretary of the Franklin Institute, Philadel- 

hia, author of ** Galvanoplastic Manipulations.” 
llustrated by 78 engravings, one volume, over 
HOOpagess Deamos...5 220985 8 29-285 1S. $2.00 


Buchanan,—A DICTIONARY OF SCIENTIFIC 
TERMS; explaining the Terms used in the Arts, 
Sciences, Literature, Professions and Trades, 
By W.M. Buchanan. 16mo, cloth. Londo ae 


Clark,—A MANUAL OF RULES, TABLES AND 
DATA FOR MECHANICAL ENGINEERS. 
Based on the Most Recent Investigations, Illus- 
trated with numerous’ diagrams. 1,012 pages. 
8vo. Second edition. Cloth, $5.00; Half ate 

$7. 

Cooley’s CYCLOPEDIA OF PRACTICAL RE- 
CEIPTS. Designed as a Comprehensive Supple- 
ment to the Pharmacopeceia, and General Refer- 
ence Book for the Manufacturer, Tradesman, 
Amateur, and Heads of Families. 2 volumes, 
8vo, 1,796 pages $9.00 


Haswell’s ENGINEER’S POCKET BOOK. By 
Charles H. Haswell, Civil, Marine, and Mechani- 
cal Engineer. Giving Tables, Rules and Formu- 
las pertaining to Mechanics, Mathematics, and 
Physics, Architecture, Masonry, Steam Vessels, 
Mills, Limes, Mortars, Cements, etc. 900 pages, 
leather, pocket-book form..... eRe 85 $4. 


Haydn’s DICTIONARY OF DATES. 17th edi- 
tion. Edited by Benjamin Vincent. Containing 
in brief the History of the World, with the Pro- 
gress of Science and its Applications. A book 
crammed full of short, solid articlesand facts, 
making one of the most complete reference books 
in the lauguage. 8vo, cloth. 800 pages... $5.00 


Kidder,—THE ARCHITECT AND BUILDER’S 
HAND-BOOK. Containing Original Tables. and 
Valuable Information for Architects, Builders, 
Engineers, and Contractors, fully illustrated 
with plates. By E.¥. Kidder. Putup in pocket- 
book form. Morocco flaps................. $3.50 


Molesworth-Hurst,— ENGINEER’S POCK- 
ET-BOOK. With a great quantity of useful 
Formule for Civil and Mechanical Engineers. 
India paper, 32mo, Russia, Gilt.... ...... $5-00 


Moore’s UNIVERSAL ASSISTANT AND COM- 
PLETE MECHANIC... Containing 1,016 pages, 
and worth its price to. any Mechanic or Business 
Man. Incloth, $2.50. Inleather.. ..... $3.50 

Parker’s CONCISE GLOSSARY OF ARCHI- 
TECTURE... The best low priced Dictionary of 
Terms. 335 pages fully illustrated. One 8vo 
yolume:; cloth, gilt back. [22.6 .4-cesesie- $3.00 


Rankine.—USEFUL RULES AND TABLES 
for Architects, Builders, Carpenters, Coach- 
builders, Engineers, Founders, Mechanics, Ship- 
builders, Surveyors, Typefounders, Wheel- 
wrights, etc. By W. J.M. Rankine. Sixth edi- 
tion, revised. Crown 8vo, cloth $4.00 


Spons? WORKSHOP RECEIPTS. For the use 
of Manufacturers, Mechanics, and Scientific 
Amateurs. The best late collection published of 
such a wide variety of information. 

Frrst SErRtTES.—Bookbinding ; Candles; Draw- 
ing; Electro-Metallurgy ; Engraving ; Gilding; 
Japans; Photograpby; Pottery; Varnishing ; 
ete. 450 pages with illustrations.......... $2.00 

SECOND SERIES.—Industria] Chemistry; Ce- 
ments and Lutes; Confectionery; Essences 
and Extracts: Dyeing, Staining and Coloring; 
Gelatine, Glue, and Size; Inks; Paper and Paper 
Making ; Pigments, Paint, and Painting, ey 





2.00 


THIRD SERIES.— Alloys, Electrics, Enamels and 
Glazes, Glass, Gold, Iron and Steel, Lacquers and 
Lacquering, Lead, Lubricants, Mercury, Nickel, 
Silver, Tin, Vanadium, Zinc, etc. 480 pages. -183 
Digsteationgs =a. ccck SS as tc 2 et . $2.00 


How to Learn to Draw. — Mechanical 
Drawing, by Prof. C. W. MacCord, of the Ste- 
vens Institute of Technology. A series of new, 
original and practical lessons in mechanical draw- 
ing, accompanied by carefully prepared examples 
for practice, with directions, all of simple and plain 
character, intended to enable any person, young 
or old, skilled or unskilled, to acquire the art of 
drawing. No expensive instruments are involved, 
The series embodies the most abundant illustra~ 
tions for all descriptions of drawing, and forms the 
most valuable treatise upon the subject eyer pub- 
lished, AS WELL AS THE CHEAPEST. The series is 
illustrated by upward of 450 special engravings, 
and forms a large quarto book of over one hun- 
dred pages, uniform in size with the SCrENTIFIG 
AMERICAN. Price, stitched in paper, $2.50. Bound 
in handsome stiff covers, $3.50. Sent by mail to any 
address on receipt of price. Address Munn & Co., 
Publishers, 361 Broadway, New York. Office of 
the SCIFNTIFIC AMERICAN. 

For the convenience of those who do not wish 
to purchase the entire series at once. we would 
state that these valuable Lessons in Mechanical 
Drawing may also be had in the separate numbers 
of SUPPLEMENT, at 10 cents each. By ordering 
one-or more numbers at atime, the learner in 
drawing my supply himself with fresh instruc- 
tions as fast as his practice requires. These lessons 
are published successively in SCIENTIFIC A 
SUPPLEMFNtTS *1, * x4, % *8 





















%100, >» ¥108, *1 
#107, *108, *134, *14 
*178. 


Wnited States Dispensatory.—A new edition. 
Edited by Dr. H. C. Wood, Professor of Materia 
Medica and Therapeutics in the University of 
Pennsylyania ; Joseph. P. Remington, Professor 
of Pharmacy, and Samuel P Sadtler, Professor 
of Chemistry, in the College of Pharmacy of 
Philadelphia. 8vo, library sheep........ -$8.00 


Scientitic sata Hrchiterts an Builders Edition. 


Novemper, 1886. 















































Band Saws. 





Band Saws. 


DAMASCUS TEMPERED BY NATURAL GAS 
HEAT, SUPERIOR TOUGHNESS. 


After <a he than ten years’ experience in the manu- 
n 


facture of 


of Tempering and Strai 
This process insures a 


tion. 


d Saws, we have discovered a new process 
Belt ag allat one opera- 


solute perfection. 


We specially request all users of Band Saws to send us 
their address in full, and also a description of the sizes of 
saws used, and we will, by return mail, quote them special 


prices, and also send”them our 
which contains much valuable information for 


Band Saws. 





pamphlet on the Band Saw 
all users of 







































































The Superior Quality of our Band Saws, All Tempered, Straight- 
sned, and Tried at one operation, which we have patented, makes 
them so perfect that our SALES HAVE MORE THAN TREBLED IN THE 
PAST YEAR. Our largest and best customers prefer them to the 


best imported saws. 


& WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS._£1 















NATURAL CAS 


Is perfectly free from all impurities, and steel 
heated by its use does not scale. It contains no 
sulphur or other base substances. We are the first 
to adopt its use in heating saws for tempering, 
which explains the cause of our saws being tougher 
than any others now made. 


OUR CIRCULAR SAW 


Of all sizes from 6 inchesin diameter to 6 feet, both 
Solid and Inserted Teeth, also our 


Double Toothed Gross Cuts 


(two saws in one), for all uses HAVE NO 






















































































































































Our SAWYER’S HANDBOOK will be sent FREE to any part 
of the world on receipt of full name and address. 


Address FMERSON, SMITH & CO. wien), 


Beaver Falls, Pa. 
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The Thomson-Houston Electric Co. ORR Oe LOCKE Pe 


—MANUFACTURE— . 
184 & 186 Clark Street, Chicago, 
THE ONLY PERFECT AUTOMATIC SYSTEM OF 


ARG AND INCANDESCENT LigHTING DUILDERS HARDWARE 


COU HV et aprons abies Cowal es ets sine 
We are Sole Chicago Agents for 


he New illustrated pamphlet will be furnished Geer S Spring Hinge, Norton Door Check and Spring, 
pr ap pUCoen Dudley Shutter-Worker, 


SWI SEV aA Ota SraSCclLAw ies: 


THE THOMSON HOUSTON ELECTRIC COMPANY The following are some of the fine Public and Office Buildings furnished by us: 
j First National Bank Building; Montauk Block; Pullman Offices and Flats; ©., B. and’ Q. Office 


In the World. 


Building; Grand Trunk Depot and Offices ; New Board of Trade: Home Insurance Building ; Insurance 
. ® | Offi J { 78 D hi St BOSTON Exchange} Traders ; Clark and Counselman Buildings; and New Union League Club Buildings, of this 
rincipa ices a evons ire or . city; the Atchison Topeka and Santa Fé Offices of Topeka, Kansas; the Burlington, Cedar Rapids and 


Northern R. R. Offices, at Cedar Rapids, Iowa; and the George Spencer Office Buildings, at Duluth, Minn. 


Western Offices: Pullman Building, CHICAGO.| = conresponpENcE SOLICITED SATISFACTION GUARANTEED. 


Magnesia Sectional Steam Pipe Coverings 


EASILY APPLIED AND READILY REMOVED. 


MAGNESIA SECTIONAL BLOCKS MAGNESIA PLASTIC COVERING 


—FOR— BEA pear! nifA aides be iam et 2 and 
: re, for Trowel work, $ per 
Steam Boilers, Ice Houses, and I ” ¢ : 


barrel, weight about 60 Ibs, 
Flat Surfaces. =" Each barrel having a covering capacity of about 


50 square feet. 




















Patented April, 188; Juty, 1886. 


Messrs. Ledoux & Co.’s Report on Magnesia Sectional Covering. 


CONCLUSION.) 

In view of these experiments, and of others unnecessary to report, and from theoretical, chemical, and physical considerations, we do not 
hesitate to say, not only that the Magnesia Sectional Covering is superior to mineral wool, but that it is the best and most economica 
material for its purpose which we have ever seen. Yours very truly, 

New Yor«, September 28, =25¢, LEDOUX & CO. 


The Magnesia Sectional Covering Company, 
No. 9 North Fifth Street, PHILADELPHIA. 


samuel. FRENCH & co, ("© NOVELTY ‘are FURNACE, 


York Avenue, Fourth and Callowhill Sts., FIRE TESTED 
PHILADELPHIA, PA. AND 


PAINT MANUFACTURERS. INDESTRUCTIBLE. 


Strictly Pure Lead, Zinc and Colors, Dry, in Oil, Japan, Tens of thousands in use. , 
and. Ready Mixed for Use. All in good repair. 


PEERLESS | ex 
M O Tah JAN R ‘@ O Ty @) R S, Ce a iW Universally Satisfactory. 


Its wonderful merit has estab- 
BLACK, BROWN, BUFF, AND RED. 


lished its reputation. 
Masons’ and Builders’ Supplies. 
SEND FOR CATALOGUE AND CIRCULARS. 


THE WAINWRIGHT MAN’ F’G CO., It is the mae and 


ible erfect 
Nos. 65 & 67 Oliver St., Boston Mass., No. 93 Liberty St.. New York. onny, e pee vane n ia 


FAIRBANKS & CO., tion. 


715 Chestnut Street, Philadelphia, Pa. 
302 Wood Street, Pittsburg, Pa.,| Our Patents prevent 


—MANUFACTURERS OF— the use of the essential 


CORRUGATED TUBING, =22,%""7 o=ecext fo=- 


Expansion Joints, Feed Water Heater, Babcimitatious avoids 
CONDENSERS, FILTERS ™ ing our Patents, exist. 
AND RADIATORS. Do not fail to snecify 


the NOVELTY and be 
sure you get it. 


GET DESCRIPTIVE PAMPHLET. SS 
ABRAM COX STOVE Co., 


EXPERTS AND SPECIALISTS in the manufacture of 
HEATING ENCINEERS’ SUPPLIES. 


PHILADEHLPHTA,. CHICAGO. 




































Thirteen Years of Public Ser- 
vice. 











[ “Par excellence,” wherever 
F agaees: 








"Wea 4. te, f fs Fat? Corrugated Tubing Gives 


| Opgg g 4 b48, f Uniformity of Gauge, 


| a 7, Mee 
PP SSE pee #: Increased Surface, 


Freedom from Injury by Scale, 
Expansion and Contraction, 
Additional Strength. 





SEND FOR CIRCULAR. 














} Z BEST, CHEAPEST, MOST DURABLE. 
ee ee 


Al ANYBODY CAN PUT IT ON. EASILY HANDLED 
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ROOFING AND PAVING PITCH. 


> 


HAM. EHRET, Jr, & C0., 


LARGEST MANUFACTURERS OF COAL TAR PRODUCTS IN 


= 4 


ASPHALT CEMENT (for two and three Ply). 


ASPHALT PAINT (for Tin and Iron Roofing). 


BLACK VARNISH (for Cast or Wrought Iron). 


Put up in Rolls of 100 Square Feet. 


— MANUFACTURED BY — 






Sy 


PIPE COATING (for Gas and Water Pipe). ye » / pes =e 


PHILADELPHIA, 


423 Walnut St. 























































































DRAWINGS 


EN LARG ED 


POPULAR because RELIABLE. 
THE CENUINE 
“OLD STYLE” 
BRAND. 
Redipped and Double Coated 


ROOFING TIN 


Is THE 


FINEST 


AND THE 


|; HEAVIEST COATED 
OF 


ALL ROOFING PLATES. 
Ask your Tinner and Roofer for it. 
EVERY SHEET IS STAMPED WITH 


: THE NAME OF THE BRAND AND THE 


QUALITY IS GUARANTEED, 


1 N. & G. TAYLOR CO., 


Established 1810, 
PHILADELPHTA, 


Sole Importers. 


CINCINNATI, 
16 Public Landing. 


FFA 
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ROOFING FELT. 


— ——— 









CL 
Ss. 


SLATERS’ FELT. — 


TWO AND THREE PLY FELT. 


PREPARED ROOFING. 


CARBOLATE OF LIME (Disinfected.) 


T. LOUIS, 
113 North 8th St. 


YERKES & PLUMB, 


MANUFACTURERS OF 





















































Hammers, Edge Tools, Sledges, 


CHICAGO, 
50 Dearborn St. 



















































































































































































































































PENNA, R. R., TUCKER AND JAMES STREETS, 


Large Views of Buildings, Bridges; Machinery, Furniture, made from small 
negatives by our New Permanent Bromide Process. Also contact prints cheaper than silver prints. 
Sample books of photographic prints mounted on cloth made up for agents. Send for samples and 
estimates on aM phot 

The 


Permanent Bromide Paper furnished for copying drawings. 


E WHITE LEAD 


RANGES. 





EXCELSIOR 



























































MAIN OFFICE AND WORKS, 


PHILADELPHIA, PA. 


ographic work. 2 
Eastman Dry Plate and Film Co., 1000 State St., Rochester, N. ¥. 






E 





I 




















\ 




























































































' 
sdutogannecs, FW Et LU) 


—— 
— 


a 


oan 




























































































TUBULAR HOT-AIRK DRUM WITH MALLEABL 
STEEL CASE, LEVER SHAKING GRATE. 














To set in brick work. Made as double ovens, single 
ovens, either right or left hand, also with hot-air fix- 
tures for single oven ranges. Can be set with water 
backs or with back log boilers. The best line of brick 
set ranges ever made, comprising six sizes of double 
ovens and twelve varieties of the single ovens. There 
are more than 60,000 of these ranges now in use. 


ISAAC A. SHEPPARD & CO., ~ 


Excelsior Stove Works, 
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Blacksmith and Railroad Tools. 
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REDLEAD, L.ITHARGE 
ORANGE MINERAL. 
WETHERILL & BRO., Manufacturers, 


3 ESTABLISHED 1777. 


3lst Street, PHILADELPHIA. 





"HHATH AUVMVIAG “Vd ‘UALSAHO ‘SHUOM 


Brass and Iron Founders and Finishers, 
Globe and Gate Valves to 48 inches. 
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Heating Apparatus, Pipe, Fittings, ete, 
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With Two Supplements consisting of 
Two Plates in Colors and One Large Sheet. of Deiails. | 


DECEMBER, (886. *$$1.50 a Year.—Single Copies, 15 cents. 
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New York: Prblished by MUNN & CO., 361 Broadway, corner Franklin Street 


ECONOMIC# GAS * ENGINE. ROOFING. | 


When the Motor is not at work, the expense of running it 


apted to all uses, 
Soatond No extra Insurance required, 


Simple, Safe, Economical, Durable, 


PLUMBERS’ CAS ENCINE. 


Best in principle, workmanship, and materials, An unequaled small Motor 


ceases. 


Especially adapted for pumping water in Private and Apartment Houses, 
Flats, Small Seer and many other piaces, 























































































































Capacity 250 Gallons, 50 feet high, per hour, 


LARGER SIZES. 


7. One-Half Horse, 600 Gallons, Bo, eer High, pon sph he 
One Horse, = 1,500 ee 


CASOLINE CAS ENCINES. 


15. One Man, - 3800 Gallons, 5D por High, per ours 
No. 16. One-Half Horse, 600 as 
No. 18. One Horse, - 1,500 de oe ae Ga 


Four Sizes, from Motor for Sewing Machine or Dental Engine to One Horse Power. 
Our Gas Engines will work satisfactorily when attached to Gasoline Machines, 
SEND FOR ILLUSTRATED CATALOCUE. 


He @iN OUN. Eo NE @AE eae ee 
Office and Salesroom, 34 DEY ST., NEW YORK. 


No. 
No. 8. 





No. 





EAS arena rROoOW WORE S, 


H. A. STREETER, Proprietor, 
m Nos. 85 to 41 Indiana St., Chicago, 


Court House, Jail and Cell Work 
a Specialty. 
Manufacturer of every description of 


Structural aud Ornamental Iron Work. 
STREETER’S PATENT SASH 

¥ —FOR ASYLUMS.— 
Tron Buildings, Store Fronts. 


CELL N91 


COT BED TURNS UP- Fee 
AGAINST WALL ~~ 
WHENNOT. 7 


Iron Roofs. Riveted Girders. 
Jail Work. Bank Vaults. 
LATTICE FRONT 2X2" BARS & Columns. Stairways. 
Railings. Gates. 


. Crestings. 
Sash Weights. 


HORIZONTAL ANGLEBAR z 
VERTICAL : 


Verandas. 
Skylights. 
ir Grates 


olts. 
Sidew, ef Lights. Blacksmithing. 





Contracts taken in any part of the 
Country. 











The only Stone 

Tub made that 
Soap will not ad- 
| here to. 


7 J. H. SERENE, 
> 4 Peck Slip, 
N. ¥. 


Sovid Braided Cotton Sash Cord. |The alll sla! Stone Tubs. 










The SAMSON’? Window Line 
does not wear out. Save the annoy- 
ee: erry Samples free on 

plication to 1e manufacturers. 
ae P. Pan ed?! 164 High Street, Boston, Mass. 


Gate City Stone Filter Company 


vii ) Impure Water is Poison. 
Best Filter ever Invented, 


tS PRICE 88.75 TO #41.25 EAOH, 2) 


according to size and style. 





OFFICE AND SALESROOM AT 


839 Broadway and 63 East 13th Street. > 
eae ae LT 


Manufactory and Depot at 
UNION PORCELAIN WORKS, 


Greenpoint, N.Y. 


= 
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Cheap Stone Jar Filters for the kitchen. 
Fine Porcelain (with Ice Chambers) for din- 
ing-rooms, halls, and offices. 


Lasts a lifetime without change. 
NO METAL USED. 


All common metals generate poison when | 
in contact with water. 


( No Charcoal, Sand or other Compound used. | I} | 
They all absorb, retain, and become foul with {Hf 
Liv a Oreeniome 
narcoal has no Chemical effect on water. OW 

=] Our Filtering Medium is « Natural Stone. No = 

matter whether the Im ae pidge“ are organie or 
: snermsate, erg are Sey = | surface of the 
This open cut represents our Stene, which t« as casily cleaned as an or inary 

China Filters with Filter ‘“"“*™ yall erphtenee. 

Disk and 
PATENT ICE CHAMBER. 
By this arrangement the 

filtered water is cooled 
without mingling 
with the ice, 
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This open cut represents our 
Stoneware Filters in opera- 


The Union Porcelain Works manu- ‘tion, showing the Stone 


eo 
factures China Tableware,for Families and me 
Hotels, Hayd Porcelain Insulators, large and Disk through which me 
small, fo elephone, Telegraph, and 
Electric Ww rk, Door Plates and Hard=- The Stone Filters have no 
ware Trimmings. Ice Chambers. 












ROOFING for Buildings 
of every description. Dur- 
able, light, easily applied, 
and inexpensive. 


Se cee ee ae 


g WHTERERO? SEDATE 


The best Building Paper. 
Clean to handle. Impervious 
= to Water, Moisture and Gases. 


SEND FOR SAMPLES. 
Reliable Agents Wanted, 


Now York Coal Tar Chemical Gcmpany, 
10 WARREN ST., NEW YORK. 


WATERPROOF BUILDING PAPER. 


ained Glass 


ae ete 


Ghurshes and Dwellings, 
Redding, Baird & Go. 


OFFICES & SHOW ROOMS: 


{52 Franklin Street, 
BOSTON, MASS. 
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ASBESTOS ELOORING FELT 


Patented August 20, 1872. 














































































































For Lining between Floors, under Slates, 
Shingles, Clapboards, &e. 


Absolutely fire-proof, and unexcelled for deadening 
parpoere- In rolls 44 inches wide. Manufactured 
nly by 


THE ASBESTOS PACKING CO., 


. §169 Congress St., Boston, 
WRI CEE: {33 John St. as New York, 


BRUS EL 


Electric Lights. 


*~——_—— 








Incandescence Lights for Apartment Houses 


and Residences furnished by 
THE BRUSH ELECTRIC COMPANY, 


CLEVELAND, OEHTIO. 





NEW YORK OFFICE: No. 36 Union Square. 
CHICAGO OFFICE: No. 130 Washington Street. 
ST. LOUIS OFFICE: No. 404 Market Street. 
DETROIT OFFICE: No. 88 Griswold Street. 


Schumacher & Ettinger, 
LITHOGRAPHERS, 


32, 34 & 36 Bleecker St. 


—AND— 


THE 


N. Y. Lumber & Wood-Working Co. 


134th St. and Alexander Ave. 
Wholesale Lumber Yards and Docks, 


TONAWANDA, N, Y¥. 
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311 Mott St., 
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FINE COLOR WORK A 


SPECIALTY. Hard Wood Doors, Mantels and 


Cabinet Finish of all Kinds. 
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A BRICK ROW OF MODERATE COST. 

One of our colored plates for the present month illus- 
trates a design for a row of brick and stone dwellings. 
We give a condensed specification of work and ma- 
terials for the erection of the same, to be known as 
“Alhambra Terrace,” according to the drawings and 
this specification, prepared by W. Claude Frederic, 
architect, No. 65 W. Fayette Street, Baltimore, Md. 

General Conditions.—The contractor isto furnish all 
the materials of the best that can be procured, at the 
contract price for row. As the scheme for this 
row is an adaptation of the beautiful Moorish _ 
forms, the contractor must be careful to follow out, 
as far as possible, the idea intended, as in the 
selection of wall paper, gas fixtures, interior finish,~= 
ete. All workmanship must be thorough. 

Do necessary excavating for cellars, areas, cess- 
pools, ete., and grade off the yards. Go to suffi- 
cient depth for footings for foundation walls. 
Foundations are to be of 6 in. flag stones, not less 
than 24 in. wide; build up the walls on these, side, 
rear and division walls, 9 in. all the way up. Front 
walls, where stone, 18 in.; above, where brick, 14 
in. Best quality Baltimore pressed brick laid in 
black mortar for fronts. Other walls to be run of 
kiln Peerless enameled bricks, blue and buff for - 
panels where shown. ‘Terra cotta pillars, panels, 
tiles, and ornaments from Boston Terra Cotta 
Company, all to be set in neat manner. 

Stone for front coping and steps to be Hummels- 
town stone, rock faced. Carefully build all flues, 
fireplace arches, ete. Use Moorish terra cotta 
tiles for front of roofs, and line all the recessed 
work of balconies, ete., with them. Set coal 
chutes in pavements for each house. 

Carpenter's Work.—Joists first floor,3 in. X 10 in. 
or 12in.; second, third and basement, 3 in. x 9in. Floors 
to be well seasoned narrow tongued and grooved boards. 
Vestibules and the reception hall of house ‘‘B” to be 
tiled with mosaic work. Stair cases to be strongly 
framed, risers to steps not to be over 71g in. All stair 
work to be quartered oak, balusters to be spindle 
work, as ’shown; newels 4 in. x 4 in. turned, hand rail. 
All to be smoothed, oiled, and wax finished. ‘ Build the 
ordinary steps to basements, areas, etc. Put shelves 
in all closets. Fit up pantries, dressers, ete. Build 
rough board fences, in usual manner, around yards, to 
be notless than 7ft. high. Furnish gates to alleys, and 
build servants’ outhouse in each yard over the cess- 
pools. Wood cornice to front of houses where shown. 
Doors follow out the designs shown. AIl windows, ex- 
cept those in cellars, to be hung on pulleys and weights 
in usualmanner. There are no inside shutters, 
but outside Venetian blinds to rear and sides. 
Good quality of hardware throughout must be 
used. Sheathe roofsfor tinner. Where sliding 
doors are shown, hang them on Prescott hang- 
ers. All principal doors, casings and window- 
casings, mop-boards, ete., must be ash, as also 
all woodwork in bath rooms, including a 4 foot 
wainscoting. Frame up in ceilings where indi- 
eated for small segment dome. Build dome 
over bay of house C, where shown, and cover 
with tin. Set wood mantels as shown by detail 
in reception rooms, dining rooms, ete. Care- 
fully frame all balcony and exposed wood work 
as shown. 

Bell Hanger and Plumber.—Hang bells in +« 
kitchens to ring from front door, parlor, dining 
room, and second story front, and speaking “Sf 
tubes from butler’s pantry to kitchen. Plum- 
ber is to furnish each house with a double extra 
zine bath tub, 2 ft. by 4 ft. 6 in., ornamental 
china wash bowl, all with nickel plated spigots, 
etc., and a good quality sanitary w.c. Carry 
_ ventilation pipe from same up three feet above 
roof, to be of same size as soil pipe, which must connect 
with cesspool in yard. Test with hydraulic pressure 
to see if it is tight. Cast iron sinks for kitchen and pan- 
try, 16 in. X 24in. Thirty gallon boiler for range and 
soapstone stationary tubs for laundry. 

Make necessary connection with city water supply. 
Lay all water and gas pipes through house where 
_ necessary. and test same to see if tight. Carry waste 
pipes from bath room, pantry, kitchen, and laundry to 
gutter. Furnish selected, designed gas fixtures, and 
hang same. 
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Tinner.—Cover all roofs with good roofing tin, in 


best manner. See that tin is painted on both sides. 
Floors of balconies to be covered with sheet copper, 
and arrange gutters in same with usual down pipes, 
and for roofs, also, all complete. 

Plaster Work.—Piaster all interior wails, ceilings, ete., 
with two coats in usual manner, last to be skim finish, 
for papering, except in closets, basement stairways, 


kitchens, etc., which are to be white coated in best 
manner. Set plaster arches, panels, etc., in ceilings. 

































































WAHL’S IMPROVED DOOR HANGER, 


where indicated, and line the small domes with wire, 
lath, and plaster. Allcorners must be true and square. 
Lime-wash all cellars, fences, ete., and leave the row 
ina neat and clean condition. Good quality paving 
bricks for front pavement, cellars, and paths in yards. 

Sod yards and front grass plats with good grass. 

Furnace, ete.—Set a No. 2 Tubular furnace in the 
cellar of each house, to heat front halls and rooms, and 
Baltimore Fireplace heater in dining rooms, to heat 
same and chambers over. Seta good single oven range 
in kitchen, with ventilator over. 

Painting and Glazing.—Glaze all windows with 
good quality Baltimore glass. Bevel glass in panels 
of vestibule doors. Where colored glass is indicated, 


jewel glass in lead must be used. Firmly set all glass. 
Paint all exposed woodwork three good coats of colors 
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MACKIE’S IMPROVED DOOR ATTACHMENT, 


indicated. Allinterior work to be painted two coats 
light tints, to correspond with wall paper. Smooth 
and varnish all hard wood, and finish up everything in 
first-class manner. 

Paper Hanger.—Paper all rooms halls, ceilings, etc., 
in the best manner. Arabesque design wall papers. 
Decorate all ceiling panels in best manner. Friezes to 
principal rooms to be Linerusta Walton. See that all 
decoration is carefully carried out 

Finally, all the work hereinbefore specified or re- 
ferred to is to be carried out to the true intent and 





meaning of this: specification and the accompanying 
drawings. Sucha row can be built in Baltimore for 
abou. ten thousand dollars, all complete. 
i ?-o-- 
IMPROVED DOOR HANGER, 
Although applicable to any other form of door, the 
hanger here illustrated is designed especially for use in 
the hanging of parlor doors. By its means the doors 
may be adjusted so as to hang in a perpendicular line 
should the dDuilding settle unevenly. The hangers 
proper consist of plates secured to the upper edge 
of the door, and each of which carries upwardly 
extending bolts provided with heads. Above these 
plates are others formed with standards, whose 
approaching faces are formed with V-shaped 
grooves, the bottom of the plate being formed to 
receive the milled head of an adjusting screw. In 
one end of each of the upper plates is a longitudi- 
nal slot, while in the other end is a transverse slot; 
through these slots the holding bolts pass. The 
wheel carrying brackets are formed with arms, to 
which the wheels are studded, while the main bod y 
of the bracket is formed with sections that fit in 
the V-shaped grooves of the standards. The 
bracket also has a threaded socket to receive the 
adjusting screw. The wheels run upon a track or 
way, strengthened and stiffened by a truss, and 
the construction of which is clearly shown in the 
engraving. A gravity catch, of simple and novel 
construction, prevents the accidental withdrawing 
of the door. 
It will be seen that the track and its supporting 





























attachments must be secured in position prior to 
the finishing of the door frame or case; and in 
order that the wheels may be passed to a posi- 
tion above the track, pockets are formed in the 
track and in the horizontal jamb of the casing. The 
pockets consist of strips cut out from the jamb and 
from the track, the two cuts being made at an angle, 
in order that the strips may be held in place by screws. 
lt is evident that these hangers can be easily and 
quickly put up, and that the doors can be readily 
brought to a perpendicular position through the medi- 
um of the adjusting screws. 

This invention has been patented by Mr. William 
C. Wahl, of Buffalo, N. Y. ; 


8 
IMPROVED DOOR ATTACHMENT, 


The accompanying engraving represents a door at- 
tachment by means of which the space between the 
bottom of the door and the floor can be closed, thereby 
obviating the necessity of employing thresholds. 
The lower edges of the rail, A, and stiles, B, are 
grooved to receive the sliding stop, C, and rod, 
D. In casings, a, arranged on opposite sides 
of the door, are pivoted bell crank levers. b, 
whose longer arms pass through bolts, ¢, which 
slide vertically through the casings. In the 
lower ends of the bolts are inserted adjusting 
screws, d, which pass through crossbars in 
mortises in the sliding stop, C. The rod, D, 
has an enlarged end, /, projecting through the 
flange of the casing, beyond the edge of the 
door, in position to engage with the door jamb 
<= as the door is closed. The shorter arm of one 
lever extends through a mortise in the rod, to 
the opposite end of which the short arm of the 
















































































opposite lever is pivoted. The rod is made in 
= two parts, one of which screws within the other, 
so that the length can be adjusted according 
to the width of the door to which the attach- 
ment is applied. A spiral spring is so arranged 
upon the rod as to press the end, f, outward, 
and thereby compel the levers to lift the bolts, 
c, and raise both ends of the sliding stop, C, 
simultaneously, when the rod is released by the 
opening of the door. This operation lifts the stops 
from the floor as the door begins to open, so that 
it may be swung freely in either direction. When the 
door is nearly closed, the contact of the enlarged end 
of the rod with the jamb pushes the rod in, turning 
the levers on their pivots, and allowing the stop to 
drop into contact with the floor. 

This invention has been patented by Messrs. Mackie 
Bros , of 473 Warren Avenue, Brockton, Mass., who 
will furnish further particulars. 
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ARCHITECTS AND BUILDERS EDITION. 
$1.50 a Year. Single Copies, 15 Cents. 


This is a Special Trade Edition of THE SCIENTIFIC 
AMERICAN, issued monthly—on the first day of the 
month. 

It goes directly into the hands of those who have the 
ordering of the great bulk of Building Materials and 
Appliances, namely, the Architects, Builders, Con- 
structing Engineers, Contractors, Owners of Buildings, 
and those who are intending to build. 

It has the largest circulation of any Architectural 
or Building paper in the world. 

An Increase of Trade will necessarily accrue to 
all Manufacturers and Dealers whose establishments 
are conspicuously represented in this important edition 
of THE SCIENTIFIC AMERICAN, Terms for advertising 
very moderate. A card of rates sent on application. 


TERMS OF SUBSCRIPTION. 


For Architects and Builders Edition of SCIENTIFIC 
AMERICAN, $1.50 a year, sent to any address in the 
United States or Canada. Single Copies, 15 Cents 
each. By mail to foreign countries, $2 a year. 

Sold by all Newsdealers. 

This publication was begun in November, 1885. The 
back volumes, from commencement, can be had at this 
office, or obtained through the Newsdealers. Price, 
bound in paper, $2.00 per volume. Two volumes 
per year. Sent by mail to any address. 


CONCERNING AGENTS. 


Customers who pay money to subscription agents or 
brokers do so at their own risk. Care should be taken 
to deal only with known, responsible, and reliable 
parties. We send no papers until we receive the sub- 
scription price ; and no person is authorized to repre- 
sent us, act for us, or receipt for us. 
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Back Numbers, 

At present we are able to supply to new subscribers 
the back numbers of this journal from its beginning in 
November last. Each number is accompanied by a 
sheet of colored plates and a sheet of details. 


PATENTS. 


Messrs. Munn & Co.,, in connection with the publication of the 
Scientific American, continue to examine improvements, and to 
act as Solicitors of Patents for Inventors. 

In this line of business they have had forty years’ experience, and have 
now unequaled facilities for the preparation of Patent Drawings, Specifi- 
cations, and the prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn & Co, 
also attend to the preparation of Cayeats, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringement of Patents, All 
business intrusted to them is done with special care and promptness, on 
very reasonable terms 

A pamphlet sent free of charge, on application, containing full inform- 
ation about Patents and how to proctire them; directions concerning 
Labels, Copyrights, Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases, Hints on the Sale of Patents, etc. 

We also send, free of charge, a synopsis of Foreign Patent Laws, show- 
ing the cost and method of securing patents 1m all the principal countries 
of the world. 











MUNN & CO.,, Solicitors of Patents, 
361 Broadway, New York. 
BRANCH OFFICE,—622 F Street, Washington, D, C, 

















TO OUR READERS, 

The present number completes the year, and brings 
around the time for renewal of subscriptions. 

We shall be pleased if our friends will promptly send 
in the amount, $1.50, for their own subscriptions ; and 
doubly pleased if they can add the money for an addi- 
tional name from among their friends. 

As a gift for Christmas or New Year's, what could 
be more appropriate or more highly appreciated as a 
present, to son, nephew, cousin, or worthy friend than 
the present of a year’s numbers ? 

The beautiful style of the publication, its elegant 
illustrations, the varied, interesting, and useful nature 
of its contents, combine to make it desirable and wel- 
come to every One. 

During the forthcoming year we shall strive in every 
possible way to improve and extend the usefulness of 
our work. Tothis end we shall be glad to receive from 
our readers such hints and suggestions as may occur 
to them concerning subjects and features which they 
would like to have brought forward. 

Those who are able to write upon practical matters 
relating to building, plumbing, masonry, plastering, 
the preservation and adornment of homes, dwellings, 
and their surroundings, are cordially invited to com- 
municate with the editor. Architects and builders who 
possess new designs which they would like to see pub- 
lished, whether in colors or otherwise, are invite to 
submit the same. 

The greater the variety of illustration and informa- 
tion thus presented, the better. 


to __ 
OUR FIRST TWO VOLUMES, 

The present number ends our second volume, and 
completes the issues for the first year of the publicatio.. 

The first and second volumes of our ARCHITECTS AND 
BUILDERS EDITION are now ready for delivery, bound 
in handsome paper covers. Price, $2.00 each. To be 
had at this office and of hook and newsdealers through- 
out the country. Those who have not seen a year’s 
collection of our numbers put together will be sur- 
prised at the wealth and variety of contents which 
these volumes present, as wel] as at the cheapness of 
the price. 

These two volumes contain all the numbers of the 
work from its commencement up to and including De. 
cember, 1886. They embrace twenty-eight splerdid 
plates in colors, representing the verspective elevations 
and plans of various dwellings, all having attractive 
features : 
construction of structures: nearly two hundred addi- 
tional engravings of architectural subjects, public 
works. buildings, dwelling houses, cottages, etc., with 
plans: and upward of six hundred other engravings, 
mostly of superior character, illustrative of works 
and subjects interesting to architects and builders 
Inclading all the separate diagrams and engravings of 
construction details, the two volumes present not far 
from two thousand illustrations. The reading matter 
covers a large variety of useful and excellent subjects, 
interesting to every one. No architect, builder, con- 


;| tractor, engineer, or householder can afford to be with- 


out this splendid work. 

it 8 

INDIAN ORNAMENT IN HOUSE DECORATION. 
Persons seeking new ideas in the decoration of house 
interiors will be attracted by the extra colored plate 
showing a design for a ‘‘ reception room,” contained in 
this number of our journal. It illustrates the applica- 
tion to decorative purposes of specimens of East Indian 
ornament, as reproduced and adapted by the Messrs. 
M. H. Birge & Sons, of Buffalo, N. Y. In aspecial line 
of paper hangings of their manufacture, which they 
name the ‘‘ Birge Velours,” this firm last year intro- 


Us | duced a number of Moorish patterns, taken from the 


sumptuous ornament of the Alhambra, and the success 
attending that venture has induced them to extend 
their search for novelties still farther east. The result 
would seem to show that the decorative art of India 
lends itself quite as readily and effectively to certain 
Occidental requirements as that of the Moors. 

Most of our readers are probably aware that the art 
of India comprises two very distinct and dissimilar 
products. That which may be called ‘‘ Hindoo” art 
had its origin m the country prior to the influx of 
Mohammedanism, and reflects the spirit of the older 
religions of the people. By Indian art proper, how- 
ever, is usually meant that which has grown out of the 
Arab invasion and conquest. Possessing marked 
characteristics, which have always commanded the 
admiration of artists, it is nevertheless as essentially 
Arabesque as the Alhambra itself. While the Hindoo 
ornament abounds in grotesque and barbaric features, 
that of Mohammedan India discloses a delicacy and 
refinement not elsewhere surpassed, if, indeed, ever 
eaualed. Monstrous human and other animal forms 
appear in the art of the Brahmins and Buddhists, 
while the creed of the Arabs, as strictly as the law of 
Moses, forbade the copying of the shapes of man or 
beast. It was through the London exhibitions of 1851 
and 1862 that this later develo, nent of Indian art 
was first brought to popular attertion in England. 


| 








fourteen large double sheets of details of, 








Competent critics at once pronounced it a happy 
blending of the severe forms of Arabian and Saracenie 
art with the graces of Persian refinement. Rather 
more flowing and less conventionalized than the pure 
Saracenic style, it is equally devoid of superfluous 
ornamentation, while it preserves the same division and 
subdivision of general lines which form the charm of 
Moresque decoration. ‘‘In equal distribution of the 
surface ornament over the ground,” says the English 
critic whom we have already quoted, ‘‘ the Indian 
artists exhibit a rare instinct and perfection of draw- 
ing, while the balance of color is so exact as to defy 
European imitation. The most brilliant colors are 
used, but always in perfect harmony.” 

It is from this pure fountain of Indian Arabesque 
that the Messrs. Birge have drawn a quantity of 
ideas for decoration, and, among others, the patterns 
illustrated in our plate. ‘‘ The Taj, at Agra,” they tell 
us, ina pamphlet from their house, ‘‘the most exqui- 
site piece of architecture in the world, erected by Shah 
Jehan in memory of the beautiful Nour-Mahal, has 
furnished us with many suggestions for Indian orna- 
ment. These we have carefully adapted and arranged 
for both hangings and borders, preserving, as far as 
possible, the wonderful beauty of coloring of the 
originals.” The window grilles, of carved wood, and 
the table, in the plate, are also from Indian patterns. 
Thére can be no doubt that here is a rich treasure 
house of ideas awaiting our artists and decorators, for 
the decaying mosques and palaces of Delhi and Agra 
abound in architectural ornament of the rarest and 
most exquisite description. The only wonder is that 
such a mine has been so little explored. Perhaps the 
patterns reproduced in the ‘‘ Birge Velours”” may create 
a demand for more from the same source. 


a 
ARCHITECTURAL OUTLINES, 


Of the chief elements which go to make up an archi- 
tectural design, there is one which, it seems to us, de- 
serves special mention, because it is so frequently lost 
sight of, even by those in the profession. We refer to 
the question of sky lines. Its importance may be 
judged by making it the test of the effectiveness of any 
study under consideration. 

Natural effects are due almost entirely to color, tone, 
and outline, and not to detail, for we are all more or 
less near-sighted, and incapable of appreciating the 
wonderful delicacy of Nature’s handiwork, unless we 
take it by piecemeal. The spirit of true architecture 
aims to build so completely in harmony with its sur- 
roundings that the structure becomes an integral part 
of the landscape. Weare indebted to nature for the 
materials with which we work and for the forms which 
we imitate. 
hands, what was originally admirable becomes dis- 
tasteful. 

The introduction of the broad style in modern paint- 
ing has shown our architects the possibilities open to 
them in coloring, and they have acted on the sugges- 
tion with an enthusiasm whieh makes it not improba- 
ble that we shall shortly need to advocate a little 
chromatic self-restraint. But they have been less 
assiduous in their attention to the second tenet in the 
creed of the impressionist—the demands of form. Par- 
ticularly is this the case in the usual management of 
the roof. In spite of the gratifying advance made by 
architecture during the past decade, it is rare, even at 
the present day, to find a building which is perfectly 
satisfactory in its sky lines. Everything else may be 
pleasing, but if the design fails in this respect, the 
main effect is lost. The difficulty seems to be in a 
failure to appreciate the significance of architectural 
unity. Some predominant feature in the roof is needed 
to give the building an expression of dignity and re- 
pose. It isa point quite worth the attention of archi- 
tects, for the effectiveness of a design is largely de- 
pendent upon its sky lines. 


——_—_—@+0+e—“ 
Sleep as a Mechanical Operation, 


A writer on the philosophy of sleep declares that 
sleep is prevented by an excess of blood in the brain, 
and proposes, as a remedy, to pump the blood back 
from the brain by a peculiar method of breathing, for 
which directions are given as follows : Having assum- 
ed the usual posture for repose, the person is to inhale 
and exhale slowly and steadily long breaths, devoting 
the whole attention to making the inhalations and ex- 
halations exactly the same length, the length to be 
much greater than that of ordinary breathing, al- 
though not sufficient to disturb the circulation by 
working the lungs to their utmost capacity. In sup- 
port of this theory, reference is made to the feeling of 


faintness produced by filling the lungs with all the air_ 


they will hold and then expelling it, repeating the ope- 
ration rapidly three or four times ; 
ness is attributed to the withdrawal of blood from the 
brain, and the same effect, substantially, follows any 
sudden and extreme emotion. So violent a disturbance 
of the system, however, is not advised for the purpose 
here sought, but asteady and gradual diversion of the 
blood from the brain to the lungs and body. 


The debt is but ill repaid if, in our 


the resulting faint- 
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THE EXCELSIOR STEEL FURNACE. 

The principal considerations which determine the 
choice of a furnace for domestic heating are the 
amount of heat furnished from a given quantity of 
fuel, the first cost of the complete apparatus, and the 
expense of subsequent repairs. The Excelsior Steel 
Furnace Co., of 18 to 22 North Clinton Street, Chicago, 
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THE EXCELSIOR STEEL FURNACE. 


Til. manufacture a heater of considerable merit, being 
designed with special regard to these principles. 

The accompanying perspective, having portion of 
the exterior broken away to disclose the interior con- 
struction, clearly indicates the general arrangement of 
the parts of the furnace. The ash pit and fire pot are 
of heavy metal, suitable for sustaining the superin- 
cumbent weight, and are made of fine quality iron, to 
bear the great wear put upon them. The fire box is 
made in sections, to lessen the expense of restoration in 
the event of accidental breakage, and is provided with 
upright corrugations to facilitate combustion, and with 
air holes at the upper edge to insure a rapid combus- 
tion of the gases. 

Two grates are provided, of a very conveniens and 
carefully considered design. The bars of the upper or 
shaking grate are inclined toward the center, and the 


| rest on a grooved bar, and is provided with a handle, 


| 








so that it may be moved backward, and permit rak- 
ing off the clinkers without disturbing the fire above, 
which rests upon the shaking grate. The advantages 
of this arrangement in preventing clogging and the 
escape of gas, which always takes place, more or less, 
where there is a break in the fire pot and radiator, is 
an important and valuable feature of the heater. 

The radiators in every heater are obviously of great 
importance, and to a great extent determine the 
efficiency of the apparatus as a fuel economizer. Here 
we have two, made of the finest quality of steel plate, 
with riveted joints, to prevent the escape of gas. The 
radiating surface is large, and its arrangement with 
accompanying checks is well adapted to prevent any 
considerable amount of heat escaping up the chimney, 
and in checking its velocity when necessary. 

For the purpose of providing moist air, a specially 
formed vapor pan or evaporator is employed. On the 
top of the deflecting plate is placed a coil of four inch 
wrought iron pipe, provided with a half round basin 
or cup, into which the water is poured, and also with 
perforations through which the evaporation takes 
place in a natural manner, free from steam or the ob- 
jectionable smell attending the use of an apparatus in 
which the water pan is immediately over the fire pot. 
A dust flue extends from the ash pan to the feed door, 
to draw off all dust that may arise when the fire is dis- 
turbed by shaking, and a return flue is provided at the 
bottom with an opening, so that all dust that is pro- 
duced by the furnace may fall immediately into the 
ash pot. 

The chains connected to the dampers may be regu- 
lated, if desired, from an upper floor. One damper is 
always closed while the other is open, and a slow or 
rapid combustion may be obtained by a simple move- 
ment of the chain. 

The completeness and economical arrangement of 
the parts, and the common sense manner in which the 
whole furnace is designed, make it one of the best 
heaters now in the market. The price is not high, and, 
considering the quality and durability of the materials 
used in its construction, and the ease with which por- 
tions may be replaced as required, there is little doubt 
but that it is, at the same time, the cheapest. 

- 0 
To Protect Iron from Bust. 

Prof. Calvert has recently made the interesting dis- 
covery, by practical tests, that the carbonate of pot- 
ash and of soda possess the same property of protect- 
ing iron and steel from rust as do those alkalies in a 
caustic state. Thus it is found that if an iron blade 
be immersed in a solution of either of the above car- 
bonates, it exercises so protective an action that, if it 
is exposed to a damp atmosphere, it will not oxidize, 
even after so extended a period as two years. Similar 
results, it appears, have also been obtained with sea 
water, on adding to the same the carbonates of potash 


lower or dumping grate is supported, by arms which | or soda in suitable proportions. 



































NEW ELECTRIC GAS LIGHTER, 

This is a simple, effective, and economical little de- 
vice for lighting gas by electricity, especially appli- 
cable for use in churches, theaters, halls, public build- 
ings, stores, and show windows, where the chandeliers 
and gas lights are apt to be inaccessible, and the light- 
ing by torches is dangerous or difficult By means of 
this little device, it is only necessary to turn on the gas 
and touch a button or buttons, when the gas is instant- 
ly lighted by an electric spark. 

Our engravings illustrate in full size the new style of 
electric lighter as now made and supplied by Messrs. 
Shaw & Geary, of 53 North Seventh Street, Philadel- 
phia, Pa. The figure at the left shows the exterior of 
the burner; the right shows the burner with its case 
removed. 

In ordinary electric lighting apparatus, the guides 
for the electrodes invariably corrode and prevent the 
burner from operating. 
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In this improvement the burner is readily adjusted to 
any desired quantity of battery, and will give the most 
reliable and satisfactory results, whether used daily or 
left idle for months. 

It is so constructed that its electrodes make a rub- 
bing contact when in operation, tending to keep them 
clean and bright, thus avoiding corrosion and the ac- 
cumulation of dust at their contact points. These 
important features render it reliable and at all times 
certain in its practical operation. 

ee 6 
MODERN ATHENS 
Is a city of curious contrasts. The old and the new 
strive for prominence. The city now has about 70,000 
inhabitants, as against 180,000 in the classical age. 
New Athens, extending toward the slopes of Mount 
Lycabettus, is built chiefly of marble, with well 
planned streets, squares, and gardens. On the ex- 
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treme east is the Royal Palace, on a commanding site 


fronted by a large square. From it Hermes Street, a 
broad avenue, runs due west, as far as the railway sta- 
tion and the ancient cemetery, whence another road 
continues to the Piraeus Hermes Street is intersected 
almost in the center of the city by Asolus Street, or the 
Rue d’Eole (the ‘‘ Street of the Winds,” illustrated in 
the Graphic recently), which runs almost’ due north 
and south from the Polytechnic School to the Acropolis. 
Stretching right and left from the Palace are two fine 
boulevards—the Boulevard de lVUniversite and the 
Boulevard des Philhellenes. The latter follows the 
course of the city walls, passing the Arch of Hadrian 
and the Military Hospital, and running south of the 
Acropolis past the Odeum 
and Areopagus, coming 
up again to the railway 
station. The Rue de Pa- 
tissia, which is the north- 
ern prolongation of the 
Rue d’Eole, is the fashion- 
able promenade of Athens. 
The houses in the principal 
streets are generally built 
in the common German 
style, though generally 
with a few additions from 
Greek architecture, which 
produce a highly incongru- 
ous effect. The footpaths 
are in somestreets of white 
marble, so dirty, however, 
as to be unrecognizable. 
Ail the smaller streets of 
Athens are mere lanes. 
Most of the best houses 
are in the Boulevard de la 
Reine Amelie, the Palace 
Square, and the streets 
which connect it with the 
Place de la Concorde. 

The Athenians are fond 
of pleasure, and life in 
modern Athens, if busy, is 
also gay. The streets are 
always brilliant, and to an 
observer fresh from the 








be a revival of some older celebration, with which, 
however, it has not been satisfactorily identified. 


THE THEATER OF BACCHUS 


is one of the best preserved monuments of ancient 
Athens. It was unearthed mainly by the exertions of 
the Prussian Archeological Institute, in 1862, and is 
now, as our illustration shows, in a very perfect state 
of preservation It was the model of all other theaters 
erected by the Greeks. The orchestra (where the cho- 


rus went through its “ business”) is in the form of a 
semicircle, the central part being paved in the form of 
a lozenge, while the seats for the spectators rise tier 
above tier, 


AN $1,800 COTTAGE. 

Specification of work to be done and materials re- 
quired in the erection of a cottage house according to 
plans and specifications prepared by Frank D Nichols, 
architect, Burroughs Building, Bridgeport, Conn. 

A colored plate showing this house in perspective 
was published in the October, 1586, number of this 
journal ; also plans of the first and second floors. We 
now give additional elevations, with specifications. 

MASON’S SPECIFICATION. 

Generally.—All the work to be done in a good, work- 
manlike manner. Materials to be of good quality of 
their respective kinds. All finished throughout in every 
respect as shown by and intended by the plans and 

this specification, even 











West they offer a change- 
ful scene of infinite varie- 
ty. The crowded cafes, 
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though not herein specially 
described or mentioned, 
and as directed by and 
to the satisfaction of the 
proprietor or his agent, 
employed by him to super- 
intend the works. 
Dimensions.—To be ob- 
tained from the plans. 
Figures, where shown, used 
in preference to measure- 
ment by scale. 
Digging.—Exeavate to 
the necessary depths for 
cellar bottom, trenches for 
walks, area piers, and 
drains. The surface earth 
is to be put aside by itself 
for subsequent grading. 
All superfluous earth or 
rubbish to beremoved from 
the premises, or deposited 


may be directed. 
Drains.—The drains to 
be laid, as shown, to proper 
falls, and closely connected 
with conductors, water 
closet soil pipe, and sink 
and bath room, wastes. 
Pipes to be 38 in., 4 in., 
and 6 in. vitrified drain 
pipes, jointed in cement, 
and left perfectly tight, 
and carried to the point 























with their cheap sun 






























































blinds, frequented by 














young Athenians aping 















































the dress and manners of 




























































































the Parisian gommeux; 


















































the busy men of business 












































in the commercial part of 


shown in cellar, which is 
8 ft. from front line of 
house. All pipe beyond 
this point necessary for the 
connection to sewer will 
be allowed for and paid for 
by the proprietor at the 







































































the city, hurrying along to 








contractor's schedule price. 






















































































the bourse or to their 
offices ; the crowds of ecar- 


















































Foundation.—The foun- 











































































































dation walls to be built 












































































































































riages and _ well-dressed 
loungers in the fashiona- 
ble quarter of the Rue de 
Patissia, contrast curiously 
with the Acropolis and its 
ruined temples which looks 
down on it all, as it looked 
































of good quality building 
























































stone laid in mortar com- 










































































down many centuries ago 
on the Athens of Pericles, 
with a life as brilliant and 
as restless. Grave Turks 
with fezes and swaggering 
Albanians with their curi- 
ous petticoats add an in- 











posed of two parts lime to 
one of cement, mixed with 


sharp bank sand. The 
wall to be 16 in. thick, well 
bedded and bonded, laid to 
a line on the inside, and 
neatly pointed as the work 
proceeds. Leave all open- 
ings necessary for drains 
and water pipes. 

































































Underpinning.—T 0 be 














































































































terest to the scene. 
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of good, hard burned red 
brick, laid in lime and sand 
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mortar, to be well bonded 






















































































cent ruins in or near Ath- 
ens. Itstands just outside 
the southeast corner of the 
city, on the banks of the 
River Ilyssus. The temple 
took 700 years in build- 
ing, having been commenced by Pisistratus and 
completed by Hadrian. The work was continued 
by the sons of Pisistratus, but after their expulsion 
it remained untouched for nearly 400 years. So solid 
and immense was the structure, ever in its inecom- 
plete condition, that one writer compares it to the 
Pyramids of Ghizeh. About B. C. 174, Antiochus 
Epiphanes commenced the completion of the temple, 
but some of its columns were afterward carried to 
Rome by Sylla for the use of the Capitoline temple. 
Of the 124 columns which originally formed the 
peristyle, only fifteen are now standing. To-day 
there is a cafe among the columns, as shown in our 
illustration on the preceding page. The first day 
of Lent, which is a festival in the Greek Church, is 
celebrated around these stately columns. Peasants 
from all the country round come in in their best 
dresses, and dance among the columns. The scene is 


Is one of the most magnifi- 





THE ACADEMY OF 


























and leveled off for sill of 
frame. This work to be 
neatly pointed on the out- 
side as the work proceeds. 











THE ACADEMY OF SCIENCE AND ART 


is a modern building, which was commenced at the 
close of King Otho’s reign, and completed in 1882. It 
stands in the Boulevard de l'Universite, not far from 
the Royal Palace. Its architect was Hansen, a Dane, 
and it is one of the most successful attempts to repro- 
duce classical architecture. Colossal figures of Athene 
and Apollo oceupy lofty columns in front of the build- 
ing. They were the work of the Greek sculptor 
Drossi.—London Graphic. 


——$___<>-4-2>- > ——____.__._... 


A BLACK WALNUT butt log, recently cut in Charlton 
County, Mo., is 18 ft. long, 63 in. in diameter at the 
large end, and scales about 3,500 ft. It took four yokes 
of oxen to draw it from the woods to the railroad, and 
it makes a full car load of itself, weighing 26,000 Ib. 
The second log of the tree, which is 12 ft. long, mea- 


one no traveler should miss. This festival seems to | sures 43 in. at the larger end. 


SCIENCE AND ART, ATHENS. 


Chimney —Build the 
chimney of good, hard, 
well burned red bricks ; 
size of flue, 8in. by 8in. Leave all openings for stove 
and heater pipes. Line the open fireplace in parlor 
of selected bricks of even color in red mortar, showing 
4in. on face of jambs and a neat segmental arch over. 
Turn trimmer arch at level of first floor to take tile 
hearth. Top out the chimney under roof boards to 
a thickness of 8 in. around flue, and then carry above 
roof with projecting courses, as shown. All neatly 
pointed in red mortar above roof boards. Put in all 
necessary stove pipe rings and thimbles, and protect 
same with plaster of Paris around all woodwork. 

Tile Hearth.—The tile hearth is to be laid in cement. 
Tiles to cost thirty cents per superficial foot. Inner 
hearth, slate, of 114 in. 

Piers.—Build piers under piazza posts and posts in 
cellar 8 in. by 8 in. square. 

Steps.—The area steps to be 4 in. by 12 in. bluestone, 
on brick risers and edge in cement. 

Bluestone.—Window sills to cellar to be 4in. by 8 in. 


upon or around site, as 


the proper quantity of good © 
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bluestone. Coping toarea way to be 4 in, by 8 in. blue- 
stone. Flats under rear porch, 4 in. by 12 in. by 12 in. 
bluestone. 

Cellar Bottom.—To be well tamped, leveled off, and 
to have 114 in. of good cement concrete on same, laid 
to a sereed, and floated off to a smooth surface. 

Plaster.—The ceilings, furrings, and _ partitions 
throughout to be lathed with sound spruce lath, laid 
full in. apart, and joints broken every twelfth lath, 
and over all door and window openings 

Brown Coat.—This lathing to be plastered one good 
coat of brown mortar, composed of fresh burned lime, 
sharp sarid, and a sufficient quantity of strong cattle 
hair. This plaster to be mixed and banked at least 
four days before using, to be troweled on with suffi- 
cient force to get a good key, and to be smoothly 


floated. Plaster to run full height of closets and down | 


to floors. 


Finish Coat.—This brown coat to have finish coat , 


composed of first quality finish lime and clean white 





| 


sand troweled down hard and smooth, and mixed at) 
least seven days before using: : 

Centers.—The parlor to have plaster center, to cost 
$2. The hall to have plaster center, to cost $1. To be! 
approved by proprietor before being set up. Plaster 
arches over stairs, bay window, and between parlor 
and dining room where shown. 

Cornice.—Run plaster cornice 6 in. by 10 in. around | 
ceilings of parlor and hall. 

Patching.—Do all necessary patching and mending 
of walls after plumber or other workmen. 

Clean Out.—Clean out all mason’s waste materials | 
from the premises, and leave all floors broom clean. 

SLATER. 

The main roof (not piazza or porch roof) and tower 
roof to be covered with No. 1 Bangor slates, size 8 in. 
by 14 in., to be well nailed to roof boarding with gal- 
vanized iron nails. All slates to be cut octagonal. Do 


CARPENTER'S SPECIFICATION. 

Generally.—All carpenter's work to be done in a 
good, workmanlike manner. Timber to be of good 
quality of its various kinds, free from sap, loose knots, 
or shakes. The joiner’s work to be smooth and true. 
All finished throughout in every respect as shown by 
and intended by the plans and this specification, even 
though not specially described or mentioned, and as 
directed by and to the satisfaction of the proprietor or 
his agent employed by him to superintend the work. 

Dimensions.—To be obtained froin the plans, and 
figures where shown to be used in preference to mea- 
surement by scale. 

Timber.—Timber not exposed when finished to be 
sound seasoned spruce ; timber on exterior that is ex-~ 
posed when finished to be of good quality white pine, 
| clear on faces that show. 

Posts and Girders.—The posts and girders in cellar 
to be 6 in. by 6 in. spruce. 





all necessary cutting for valleys and ridges, and leave 





roof clean and perfect at completion, 
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Frame.—To be of spruce, of the following sizes: 
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Sills to be 4in. by 6in.,, laid flat, halved together at 
angles, and mortised to receive tenon of angle posts , 
angle posts, 4 in. by 6in., tenoned into sills; studs, 
2 in. by 4in., nailed to sills; door and window studs, 
3in. by tin. ; girts, 144 in. by 5 in. ; top plate, 4 in. by 
4in., in two thicknesses. 

Roofs.—The roofs throughout to have rafters of 
spruce, 2 in. by 6 in. ; ridge, 11g in. by 6 in., spruce; 
valleys, 2in. by 8in., spruce ; rafters, 16 in. on centers, 

Joists.—Floor joists to be 2 in. by 9 in. ; headers and 
trimmers to be 3 in. by 9 in. ; attic joists to be 2 in. by 
8in.: trimmers to be 3 in. by 8 in.; piazza joists to be 
2in. by 6 in , spruce, framed in to 2 in. by 8 in. dressed 
white pine outer sill. All joists 16 in. on centers, and 
all joists having a bearing of 10 ft. or more to have a 
row of 144 in. by 3 in. spruce bridging. 

Partitions.—Studding to partitions that carry weight 
are to be 2 in. by 4in., others 2 in. by 3in., 16 in. on 
centers; heads, 4 in. by 4in. and 2 in. by 3in. Fur- 
nish all other timber required by the design of the 
necessary sizes and quality. beh 

Sheathing.—Sheathe the framing with % in. spruce 
boarding, well nailed to studs. 

Felt Paper.—Cover this sheathing with felt paper of 
good quality, well lapped and tacked. This felt paper 
to run also behind all door and window easings. 

Siding.—The above specified felt paper to be covered 
with best dry beveled white pine clapboarding 6 in. 
wide, put on tightly with 1 in. lap, and set in nails for 
painting. 

Corner Boards, Casings.—Corner boards, casings, 
and bands to be 114 in, by 5 in. white pine. 

Outside Finish.—The feet of rafters to be cut and 
dressed, and the eaves finished with 1% in. by 24 in. 
moulding. The gables to have verge.boards 2 in. by 
8 in., collar-beam, king posts, and struts, all 2 in. by 
6 in., chamfered and cut asshown. The gables to be 
filled in with best white pine cut shingles, as shown. 
Panels over windows to be filled in with narrow beaded 
white pine, as shown. The moulding to eaves to be 
carried around verge boards. 

Bay Window.—Frame out for bay window and piazza 
as shown. 

Piazza.—Posts to piazza to be turned out of 5 in. 
by 5 in. whitewood; brackets to plate to be 3 in. 
by 12in. by 12 in. ; plate to be of 4 in. by 6 in. spruce, 
cased with 1 in. clear white pine ; feet of rafters to be 
cut and dressed ; the spandrel to front piazza to be 
filled:in with chamfered framing, as shown, of 114 in. 
by 6 in. white pine; hand rail of 214 in. by 4 in. white 
pine, filled in with 114 in. square white pine eccentric 
work ; the rear porch to have 6 in. by 6 in. square 
chamfered posts ; hand rail, 4in. by 244 in. ; balusters, 
2in. square. The ceilings of piazza to have narrow 
white pine ceiling and neat moulding inside, same as 
cornice. 

Tower.—Frame out for tower roof as shown ; to have 
cornice formed of lin. by 4in. ogee crown mould, 1 
in, by 4 in. fascia, and 1 in. by 10in. planseer, all of 
clear white pine; small brackets under each angle and 
elsewhere, where shown, 3 in. by 6 in. by 8 in. ; provide 
and fix light iron finial, 3 in. by 6 in. in height from 
apex of tower to point, to cost $5.50 in New York; fill 
in with cut shingles where shown; eye windows to 
have 114 in. fixed sash and 114 ogee moulding around 
outside, as shown. 

Roof Board.—To be % in. spruce or hemlock, well 
nailed to rafters, prepared for gutters, cornice, ete. This 
boarding to be prepared to receive slate on main roof, 
The small flat back of tower and piazza and rear roof 
over pantry will be tinned. 

Gutters.— To be formed of 14% in. white pine 
boards prepared to receive tin with cut stops. 

Ridge Cresting.—To be of white pine, with cut 
finials as shown. 

Frame Out.—Frame out for chimneys, stairs and scut- 
tlein roof. Seuttle to be placed where directed, and to 
have curb and batten door hung to same. 

Floors.—Lay the first and second floors with % in. 
second clear white pine floor boarding, in widths not 
exceeding 51g in. Attie floor to be % in. spruce floor 
boarding. Piazza and porch floors to be 14 in. white 
pine, with paint joints. 

Stairs.—From first floor to second floor to be of clear 
white pine. Strings 144 in. by 11in., with 1in. riser 
and 14 in. nosed treads, with °{ moulding under 
same continued around string. To have 11 in. turned 
yellow pine balasters and 2'4 in. by 344 in. yellow pine 
hand rail where shown. The newel to turnout of stairs 
on first floor to be 8 in. by 8 in. by 4 ft. turned yellow 
pine. The newel at head of stairs to be 6 in. by 6in. 
turned yellow pine. These stairs are not cylinder 
stairs. Stairs up to attic to have second clear white 
pine risersand1¥ in. nosed treads, and % in. cove 
moulding under same, strings 1in. by 10in. The well 
hole of attic stairs to have hand rail, and posts of white 
pine around same. Cellarstairs to have 114 in. by 10 
in. string of spruce open riser and 1 in. by 8 in. nosed 
tread housed in. Build piazza and porch steps with 
14 in. white pine risers, and nosed treads on proper 
carriages. The riser to piazza and porch to have 114 
in. framing filled in with latticework as shown. 

Inside Frame.—All door and window openings to 

















have grounds to finish plaster against, and then to be 
cased with % in. by 4 in. beaded casings with turned 
sunk angle blocks and base blocks at door openings to 
stop base board, to be of North Carolina pine. 

Sash Frames.—Sash frames to be made in ordinary 
manner with sash in same 13¢ in. thick, double hung 
with cords, weights, and pulleys, screw pockets, ete. 
All windows to be glazed with double thick sheet of 
second quality. The sashin cellar to have2in. by 6 
in. rabbeted plank frames, and 14 in. sash hung to 
same, with 2 in. butts and turnbuckle fastening, and 
hook and staple in joist to keep same open. 

Blinds.—Windows, except to cellar and bay window, 
also gable, to have outside blinds of white pine hung 
with buffer hinges (best quality double spring) in two 
folds. The two blank windows in tower to have 
similar blinds, but to be closed and fixed. The bay 
window to haye inside blinds of white pine % in. 
thick, prepared for filler. 

Doors.—The sliding doors to be hung from top with 
Davis’ door hanger, to have flush sunk latch pulls. 
The front door to be glazed as shown, to be 8 ft. by 7 
ft. by 134 in., of whitewood, prepared for stain. 

Hardware.—The rear door to be glazed as shown, 
to be 3 ft. by 7 ft. by 13 in. The internal doors 
to be good ogee solid moulded six panel doors, hung 
with loose joint butts, locked with 4 in. brass mor- 
tise locks of good quality and white mineral knobs, 
and furniture of Berlin bronze on second floor. 
Hemacite knobs and furniture of Berlin bronze 
on’ first floor. The front door to have lock of 
the first cost of $250, with bronze furniture, and to 
have night latch in connection with lock. The front 
door to have 4 in. gong bell, with lever pull and 
bronze furniture to match door knob. All sashes 
throughout to have burglar proof sash lock. The 
cellar flaps at rear to have strong curb and batten 
doors hung thereto, with wrought iron hinges, and to 
have 8 in. wrought iron bolt on the inside, with 
hook and eye to keep door open against building. 

Wainscoting.—The kitchen and lobby to he wains- 
coted to a height of 3 ft. with narrow beaded 
North Carolina pine, with neat moulding as cap. The 
bath to have similai wainscot, only 18 in. higher. 

Mantels.—Provide and set in parlor a wood mantel 
to cost $15. Provide and set in dining room a wood 
mantel to cost $12. Provide and sef in front bed- 
room a wood mantel to cost $8. Provide and set in 
kitthen a North Carolina pine shelf, 114 in. by 4 ft., 
earried on two strong and ornamental iron brackets. 
The wainscot to run 18 in. higher under shelf, so as to 
take brackets. 

Base Board.-—To be moulded, % in. by 8in., exeept to 
pantries and closets, where it is to be % in. by 6 in. 
square. 

Closets.—All closets to be fitted up with wardrobe 
hooks on neat strips, and one shelf in each. 

Pantry.—To be fitted up with three tiers of shelves 
15 in., 12 in., 9 in. wide respectively, of white pine. To 
have inclosure for flour barrel under lower shelf, and 
top bung with 2 in. butts, inclosure to be same as 
wainscoting. Fix in pantry one dozen pot hooks. 

Sink —To be neatly cased up same as wainscot, with 
door in same, properly hung and secured and one shelf 
under same. Sink to have grooved drip board of 1\4 
white pine inclosed same as sink. Splash back around 
sink and drip 18 in. high, same as wainscot. 

Water Closet.—To have riser of narrow beaded North 
Carolina pine, built asshown, with 114 in. seat of yellow 
pine and % in. beaded yellow pine frame, and flaps 
hung thereto with 2in. brass butts. All work to be 
screwed together so as to be easily taken apart. 

Bath Tub.—To have inclosure of narrow beaded 
North Carolina pine, with 114 in. yellow pine nosed and 
dished top . 

Wash Bowl.—To be neatly cased up same as wainscot, 
with door in same properly hung and secured, and one 
shelf under same. ] ; 

Pipe Casing.—Soil pipe to be neatly cased up with 
narrow beaded North Carolina pine, screwed together 
so as to be easily taken apart. 

Wash Trays.—Wash trays to be of 1% in. white pine, 
joints to be in white lead with division as shown, and 
flush sunk lids hung with hinges. 

Angle Beads.—All exterior plaster angle to have 14 
in. turned angle bead. 

Door Stop.—Hardwood door stops with rubber tips 
to all doors that open against plaster. 

Saddles.—All doors to have 5 in. beveled saddles of 
yellow pine. 

Cutting.—Do all necessary cutting for plumber and 
other workmen. All carpenter’s waste materials and 
rubbish to be removed from premises at completion. 

PAINTER. 

Generally.—Cover all sap and knots, pitch and gum, 
with strong shellac before applying the priming coat. 
All nail heads will be set in with the joiner. Putty 
the work smoothly after priming. 

Exterior. —Paint all outside work (except front door) 
with two coats of lead and oil, inany twocolorsas may 
be directed, and line out with a third tint all mould- 
ings, cut work, and chamfers. Shingles in gables to 
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This front door (whitewood) te be stained cherry, and 


to have filler and a finishin hard oil. Tin roofs to 
have a coat of mineral paint of approved color. 

Interior.—The interior woodwork throughout to 
have a coat of filler, to be rabbed down. and then have 
a coat of varnish. The above includes casings. doors, 
inside blinds, base, hand rail and newels, wainscoting, 
window frames, mantels, ete. All work to be left clean 
and perfect at completion. 


PLUMBER'S SPECIFICATION. 

Generally.—All work to be done ina good, workman- 
like manner. Materials to be of good quality of their 
respective kinds. All joints of lead pipe to be wiped 
brass ferrules where necessary. Cast iron pipe to be 
jointed, well calked, and left perfectly tight. Gal- 
vanized pipe to have screw couplings in white lead, 
and left perfectly tight. 

Furnace.—The furnace will be provided by the pro- 
prietor. Pipes running from same to be provided and 
placed in position by contractor, size 3 in. by 11 in. 
Pipes running through floors to have tin collars and 
to be well protected. To have tin register boxes, cas- 
ings, and black japanned registers with frames set in 
wall where practicable. Registers on first floor, 10 in. 
by 12in. Registers on second floor, 8 in. by 10 in. 

Water Supply.—The house is to be supplied with 
water from main in street, with 34 in. galvanized iron 
pipe and 14 in. galvanized iron branches. Place a 
stopcock inside of front wall. This cock to have waste, 
and pipes laid so as to drain off all water that may be 
in the house pipes at the time of cutting off supply. 

Boiler.—Provide and fix on a single legged cast iron 
stand a 30 gallon galvanized iron cylinder boiler, with 
domed and riveted head, and the usual copper tube 
inside. Connect (or leave connections between) the 
boiler and water back with 34 in. seamless brass pipe 
with draw-off cock, and leave sediment cock at 
bottom. 

Bath Tub.—Provide and fit up complete an overflow 
bath tub, placed where indicated, lined with 14 oz. 
tinned and planished copper. Supply same with cold 
water through 44 in. galvanized iron pipe and hot water 
through 44 in. ‘‘A” lead pipe, and 144 in. bath nickel 
plated compression cocks, fitted with flange and thim- 
bles ; put in socket strainer and plug, attach the plug 
with chain, all nickel plated. Put in 1% in. ‘‘C” lead 
waste, carefully trapped and connected with soil pipe 
below water closet trap. The overflow to be connected 
with waste above trap with 114 in. ‘‘C” lead pipe. 

Wash Bowl.—To be of good quality white marble, 
14 in. diameter, to be supplied with cold water through 
44 in. galvanized iron pipe, and with hot water through 
4g in. “A” Jead pipe. To have 1 in. nickel plated 
cocks ; to have 144 in. ‘‘C” lead waste, with trap and 
brass trap screw, and connected with water closet soil 
pipe. Slabs to be countersunk, of white marble, with 
backs 8 in. high. Bowl to have 1 in. ‘‘C” lead over- 
flow, connected with waste abovetrap. To have nickel 
plated chain, chain holder, ,and plug. 

Water Closet.—To be Demarest’s patent No. 4 in. 
valve, Al quality, supplied with water through 14¢ in. 
galvanized iron pipe, with stopcock in same, to control 
supply. Soil pipe to be 4 in. cast iron, to be con- 
tinued above roof as ventilator. 

Wash Trays.—To be supplied with cold water 
through 1¢ in. galvanized iron pipe and hot water 
through 44 in. ‘“‘A” lead pipe, and 1 in. flange and 
thimbles, brass cocks with lever handles. Waste of 
1's in. *‘C” lead pipe, well trapped, and closely con- 
nected with sewer. 

Sink.—To be of east iron, 30 in. by 20 in. by 6 in., 
supplied with cold water through 4 in. galvanized iron 
pipe and hot water through ¥ in. ‘‘A” lead pipe, and 
14 in. finished brass compression cocks, 114 in. ‘‘C” lead 
waste, with ‘‘ Bower’s” patent trap, and connected 
with drain with 2 in. cast iron pipe. 

Tinning.—The bay window and piazza roof at rear 
over pantry, also small flat at back of tower, to be coy- 
ered with tin of good quality, soldered in resin (not 
acid). Gutters in roof to be tinned, and gutter back of 
moulding and tower also to be tinned. Flash around 
chimney and tower with similar tin. 

Conductors.—The conductors to be of stout galvan- 
ized iron (spiral riveted), closely connected with drains. 
All work to be left perfect at completion. 

_ + 09 
A Vall Chimney. 

A chimney was built in 1885 fora lead smelting works 
at Pueblo, Col, which is 319 feet in height, 10 feet in 
diameter in the clear from the foundation up. It rests 
on 16 feet of smelter slag, which was poured in a 
liquid state in the ground 16 feet deep, and allowed to 
cool and solidify. On top of this, and above ground, is 
a second foundation 16 feet high, made of brick. The 
stack proper, which is 287 feet high, is made of iron 
and lined with fire brick. It is the largest stack west of 
the Missouri River. 

0+ + @ 


RUSSIAN papers report that, on the 5th of October, 
at Tagieff’s Well, in Baku, a petroleum fountain com- 
menced to flow at the rate of nearly 11,000 tons of oil a 


have two coats of lead and oil, finishing in tile red.'day. The height of the fountain is over 200 feet. 
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PORTSMOUTH, ENGLAND, NEW TOWN HALL, 

Mr. Win. Hill, F.R.I.B.A., of Leeds, is the architect 
of the work. Portsmouth is to be congratulated on the 
choice of so suitable a design for its new Town Hall, 
and we trust that it will be furnished and finished in a 
complete and suitable manner at a not far distant date. 
—Building News. 

f at Mil es 
A Model Cholera Hospital at Rome. 

The London Globe gives an interesting account of 
a new cholera hospital at Rome, which the Pope has 
caused to be built. Contact with the outer world is 
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cholera patients often show signs of being dead 
when really only apparently so. The room is, by 
means of an electric apparatus, in communication 
with the director's office. The body being laid on a 
bed, both hands are put into a sort of copper muff ; 
between the hands is put an instrument so sensitive 
that, should there be the slightest movement of the 
hands or any other part of the body, this instrument 
would instantly close the electric circuit, and the 
bell in. the director’s office would be set ringing ; 
at the samé moment another instrument registers 
the number corresponding to the bed upon which the 






























































































































































cubic space allowed for each bed is thirty-six eubie 
meters. The ventilation is carried on by means of 
funnels with gas jets below. The chapel is in com- 
munication with the sacristy of St. Peter's, so as to 
form an easy access for the Pope, should he wish to 
visit the hospital; but before returning into the 
sacristy, his Holiness and suite would have to go into 
a room near it for disinfection. 
+0 
Oil Tempering. 

As to the value of tempering in oil, it is curious 

how doctors differ, Mr. Adamson, president elect of 
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carefully guarded against by grated windows, tele- 
phones, and by a revolving barrel, with half its cir- 
cumference open, by which provisions are taken into 
the hospital. The water supply is drawn from a well, 
and is quite separate from the city supply. The 
drain is formed of an iron tube, sixteen inches in 
diameter, the joints being hermetically sealed with 
lead. There is a disinfecting boiler in which corro- 
sive sublimate is placed. There is a-room called the 
“chamber of observation,” which has a_ staircase 
leading up to the first floor. In this room dead bodies 
are placed for a given time, as it is well known that 
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body is lying. The chamber is warmed by steam, so 
as to facilitate resuscitation. The laboratory is pro- 
vided with a gasometer for the storage of oxygen, 
which is taken to the wards for administration in 
gas bags. On the ground floor are four wards for 
doubtful cases. Should they get worse, they are sent 
up in the lift to the cholera wards above, their 
clothes and bed linen being immediately burned. 
Another room is set apart for women in childbirth, 
and there are two more for undressing patients, so 
that the infected clothes may be destroyed, the Pope 
furnishing new clothing for all recovered cases. The 


the Iron and Steel Institute, denounces the practice 
with characteristic warmth. He admits that a higher 
tensile strength is obtained, but says it is at the ex- 
pense of ductility, and that a number of severe but 
unequal strains are probably set up by it, tending to 
facilitate or even commence rupture. On the other 
hand, Mr. Vickers, of Sheffield, who is certainly also 
a high authority, appears to hold a different opinion. 
He says that the important feature of oil tempering 
is not so much that it increases the ultimate tensile 
strength as that it raises the elastic limit, which is 
after all the great desideratum, 
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A STABLE AT BABYLON, L, I. 
SPECIFICATION 

of materials and labor required in the erection and 

completion of a stable to be built on ground situated 

in the town of Babylon, L. I., for Jacob M. Bergen, 

Esq., according to plans and specifications, and under 

the superintendence, of William H. Beers, architect, 
Tribune Building, New York city. 

General Requirements. 
The contractors to furnish all transportation, labor 


nh 
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for them to stand on, and to be above ground as high 
as shown on elevation. 

Timber to be of good quality, well seasoned, and free 
from bad imperfections. 

Scantlings.—Main sill, 6’ x 6", halved and pinned, 
spruce ; plates, 4’ x 6’, spruce ; posts, 4” X 6", spruce ; 
girts, 1" x 7’, spruce; braces, 3" x 4”, spruce; door 


studs, 4” X 4’, spruce; studding, 2” x 4’, spruce ; 
window studs, 3” x 4’, spruce; floor beams, 2” X 8”, 


, | placed 16’ on centers, spruce ; girders, 4" x 6", spruce ; 
waterials, etc., for performing the work in the best 





stall partition plate, 5” x 6’, spruce ; stall posts, 5” x 
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white pine clapboards; cut close joints against all 
easings, ete. 

Paper.—Cover the outside walls with the same 
quality of paper as used on house. 

Outside Trimmings.—Corner boards, casings, ete., 
to be of the width as shown on drawings, 14 inches 
thick ; all other trimmings to be as shown on draw- 
ings. All well seasoned white pine. 

Shingles —Where shown in gables, shingle with 
good quality of cedar shingles, with butts cut octago- 
nal Cover all the roofs with good quality 16 inch 
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A STABLE AT BABYLON, L. I—-WM. H. BEERS, NEW YORK, ARCHITECT. 


manner, according to drawings and specification, and | 


all work to be done in a thorough and workmanlike 
manner, to the true intent of drawings and specifica- 
tion, which are intended to include everything neces- 
sary to the proper and entire finishing of the carpen- 
ter’s work, notwithstanding every item necessarily 
involved hy the works is not particularly mentioned 
in specification. All work, when finished, to be de- 
livered in a perfect and undamaged state, also clean 
out building at completion of the building. 
Foundation.—The building will stand on locust 
posts, placed at the required distance between centers, 
and to be let into the earth four feet, with flat stones 


5’, turned yellow pine ; rafters, 2’ x 6", spruce; ridge, 
1” x 9", spruce. 

Framing.—The building to be all framed and braced 
and pinned in a substantial manner. Spike the beams 
|strongly together wherever possible, to form a tie 
across the building. 

Bridging.—All floors to be cross-bridged with 1” X 
4” pieces cut and nailed with two nails to each piece. 

Exterior Work. 

Sheathing.—Cover the whole frame (except roof) with 
square-edged hemlock sheathing, laid with close joints, 
and well nailed to frame. 

Clapboarding.—Put on best quality of clear, dry, 





sawed white pine shingles, laid about 514 inches to the 
weather. 

Glass.—All windows to be glazed with clear single 
thick sheet giass. 

Priming.—The carpenter must call on painter to 
prime all work as soon as put up. 

Interior Work. 

Lay a 2 inch tongued and grooved spruce floor on 
first story. free from any bad imperfections. Lay on 
second story a 14 ineh tongued floor, all well nailed, 
and laid close to outside wall. f 

Stalis.—As shown on plan, build the necessary num- 
ber of partitions for stalls of 2 inch yellow pine beaded 
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stuff, with 5 inch turned posts at ends, and have iron 
ramp rail placed on top of each partition. Line walls 
out to the line of the door on ends and sides, and ex- 
tend it to the ceiling with yellow pine, % inch thick 
and 414 inches wide, all to be beaded. All the other 
walls and ceilings on first story will be left in the 
rough, except to put a plain trim on windows and 
doors. The stalls are to have a dirt floor, leveled off 
in the usual manner. The girders on which partitions 
of stalls rest to be thoroughly coated with coal tar 
before the stalls are filled in. 

Stall Windows.—The stall windows to be made to 
slide, and must be protected by a strong galvanized 
iron wire, to prevent the glass being broken. 

Stairs.—Build stairs as shown, of spruce, inclosed 
with narrow beaded stuff. 

Man’s Room.—Build partition around man’s room 
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loose joint butts, and to be secured with 416 inch rim | 
locks, with brown mineral knobs, trimmings japanned, 
with all the necessary keys, ete. 

Large carriage room doors to have wrought iron 
door hinges. 

Sliding Doors.—To be hung with patent hanging 
door sheaves. Secure these sliding doors with the 
proper size sliding door locks, also put bolts on ear- 
riage room doors, and all other hardware that may be 
needed. 

Fit up harness closet with all the necessary harness 
hooks, ete. 

Hay Racks, Mangers, etc.—The owner will furnish 
all hay racks, mangers, and water troughs, but to be 
put in by the carpenter. 

Harness Closet.—Where shown, furnish and fit up a 











harness closet, with swinging doors, to have drawers | 


| one half the building only. 





Outside } Work.—Paint all outside work included in 
drawings three coats (except roof, which will have two 
! coats) of best white jead and linseed oil; paint of such 
colors as the architect may direct, and all work, inside 
and out, must be to his entire satisfaction. All work 
to be left in a perfect state on eee of the job. 

——>+- 2+ > 
DESIGN FOR A DOUBLE HOUSE, 

This design is intended to be carried out at a cost of 
about $2,800. The foundation wallsare to be 16 inches 
thick, built of stone, and the cellar is to extend under 
The exterior is to be sheath- 
edand covered with pine siding, with the gables finish- 
ed in ornamental shingles. Roof over kitchen, all 
gutters and conductors best quality tin, and the main 
roof covered with best pine shingies. The inside finish 
to be of clear white pine, stairs yellow pine with cherry 
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DESIGN FOR A DOUBLE HOUSE—BY N. KEIMIG, ATCHISON, 


on walls, and partition and ceiling of tongued and 
grooved, beaded and scratched beaded spruce stuff. 


Doors.—The large carriage room doors to be 2 inches | 


thick ; those on the north side to have one-half swing, 


and the other side slide back, to be hung from the top | 
with barn door hangers. The door on the south side | 


to have one side swing around against the other half, 
and then slide back both together, the swinging half 
to have a good size wheel roller on bottom of same, to 
make the door swing around without sagging. All 
other doors to be made as shown, 114 inches thick Door 


‘between carriage room and stable to slide, hung from 












the top, and to have four panels, and of same style as 
large carriage room doors, 
Hardware. 
Al. windows to have sash locks and sash pulleys, 
hemp line, weights, etc. 
“Locks, Butts, etc.—All inside and outside swinging 
doors on first and second stories to be hung with iron 
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for blankets under, and to have a neatly moulded cor- 
nice on same. 

Carriage Washer.—In the rear of building put a 
suitable sized lattice carriage washer, made of yellow 
pine strips, about 414 inches wide and 144 inches thick, 
and placed about 14 inch apart. 

Painting.—Furnish all materials and perform all 
labor for the completion of all woodwork mentioned 
and required to be painted. 

The materials to be the best of their several kinds, 
and all work to be done in a workmanlike manner 
All lead and oil must be of the ‘‘ Atlantic White Lead 
Company's” make. All woodwork must be thorough- 
ly cleaned off, sandpapered, cracks and nail-holes 
stopped with putty, knots properly killed, and wood- 
work free from dirt and dust. 

All finished woodwork to have one coat of oil and 
two coats of Crocker’s varnish on first and second 
floors. 
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KANSAS. 


rail. Plastering three coats and painting two coats. 
Mantels in parlors to be of cherry. The height from 
floor to ceiling in cellar is 6 feet 4 inches, first floor 


,9 feet, and second floor 8 feet 3 inches. 


Mr. N. Keimig, 
the design. 
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of Atchison, Kansas, is the author of 


Squaring Timber. 

How easy it appears to the casual observer to square 
pieces say 3 inches square, or 3 inches each way ; buta 
practical attempt will demonstrate that the square is 
far from being true. You then try to remedy the sides 
that are not square, and find that the other sides will 
be out of square, and at last come to the conclusion 
that the square is not at right angles, and the square is 
placed in the square shape. Another trial shows that 
the block is almost, but not quite, square. Try it once, 
and see if you can succeed in squaring a 3 inch piece of 
wood perfectly square.— Carriage Monthly. 
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It presents some suggestive features. John P. Osborne, 

architect, Birmingham.—Zhe Architect. 

— —> + 6 
Australian Timber. 





Thus, Hucalyptus patrus is the blackbutt tree ; spear- 


box. 
The various species of Hucalyptus form by no means 
the whole of the timber trees of Western Australia. Of 


trees not Hucalynts, those of the caswarina species are 


other timbers These are kino-tannic acid, a substance 
readily soluble in water and alcohol, and a closely 
allied pigment, known as phlobaphen, which is soluble 
only in alkaline liquids, from which neutralization by 
acid again precipitates it. It is this phlobaphen which 
appears to give the powers of resistance to decay. It is 
the fact, also, of this substance being fully elaborated 


The karri is of great size, exceeding 300 ft. in height, | the most important, and next come the acacias) Some | in the pores of the wood at the end of the summer sea- 


and a specimen is 
known 60 ft. in 
circumference at 
the base, and free 
from branches 100 
ft. up. Like jar- 
rah, karri has 
been exported. 
The white gum, 
which produces a 
timber of a lighter 
eolor, grows in 
most of the rorests 
excepting those 
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at that period the 
best. 
Blue Lias Lime 
in Mortar, 
Blue lias lime 
will not make 
good mortar if 
mixed with more 
than two cubic 
feet of sand to one 
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oeceupied by the 
karri, which ap- 
pears inimical to 
it. It is not so 
large a tree as the 
karri, but has 
been found 17 ft. 
in diameter. In 
height it rarely 
exceeds 12) ft. 
The timber is 
suited for cart 
‘shafts and wheel- 


of lime. This 

















wrights’ work 
generally, being 
hard and durable, 











and, though diffi- 
cult to work, it is 
considered the 
best for such pur- 
poses in the colo- 
ny. Its specific 
gravity is high, 
the weight of a 
cubic foot being 
often 70 Ib. 

Tooart is a spe- 
cially strong tim- 
ber. and shrinks 
little in seasoning 
and does not split 
in the process. It 
is very durable 
and tough, and 
suited for heavy 
and strong ecar- 
pentry, under- 
framing of rail- 
way vehicles and 
hatch combing. It 
is very curly and 
twisted in the 
grain. 

The York gum, 
though not much 
exported, is much 
used in the colony 
for the naves and 
felloes of wheels, 
for which purpose 
it is said that it 
should be steam 
seasoned. 

The red gum is 
a shade tree of 40 
to 50 ft. in height, 
yielding a valua- 
ble gum, worth 
£25 per ton. It is 
not much used as 
a timber tree, as 
it isnot very dura- 
ble, and does not 
resist the white 
ant. Asan orna- 
mental tree it is 
in request, and is 
stated as cooling 
the atmosphere 
and being healthy 
to live among, and 
of very rapid 
growth. The blue gum tree (Hucalyptus megacarpa) 
of Western Australia must not be confounded with the 
blue gum tree of Tasmania and Victoria (Hucalyptus 
globulus). never attaining the size of that species, sel- 
dom exceeding 100 ft. in height, and differing also in 
its floral characters and fruit. Little is known of its 
timber. 

Besides the species enumerated,several other Hucalyp- 
ti pass in Western Australia under vernacular names. 

















































































































of these produce woods hard and durable, suited for 
furniture and implements; others are soft, and suited 
for house joinery purposes, while many owe their value 


to their ornamental appearance. In time, however, as 
the country becomes more settled, the value of the 
various trees will become better known. 

There are certain conspicuous ingredients of the 
Eucalyptus wood, irrespective of such substances as are 


found in all woods, that distinguish it specially from . 


opinion, first form- 





ed by me from 
analogy, and in 
consideration of 
the blue lias ap- 
proaching very 
nearly to a water 
cement, proved on 
due inquiry to be 
borne out by, and 
exactly conform- 
able to, the prac- 
tice of the masons 
of Lyme Regis. 
But Captain Say- 
age, of the Royal 
Engineers, who 
was employed 
professionally 
some years ago in 
improving the 
cobb or pier of 
that little seaport, 
which was done 
by tide work, and 
in which no other 
kind of lime was 
used, assured me 
that he found that 
a smaller propor- 
tion of sand than 
two to one made 
still better mor- 
tar. We have since 
ascertained by re- 
peated experi- 
ments at Chat- 
ham that one 
cubic foot of blue 
lias lime from the 
kiln, weighing 47 
lb.,- mixed with 
two eubic feet of 
sand and about 
‘three quarters of 
a cubic foot of 
water, made mor- 
tar fit for use, but 
which could not 
have borne more 
sand without be- 
eoming too short. 
Theaverage quan- 
tity produced was 
two cubic feet and 
one-fifth, which, 
eontrary to the 
result obtained 
with the purer 
limes, oceupied 
more space than 
the sand alone 
originally did. We 
found also that 
blue lias lime from 
the kiln, like all 
the other limes 
that we experi- 
mented upon, 
filled only about 
two-thirds of its 
original measure, 
when reduced by pounding to the state of quicklime 
powder ; but one cubic foot of blue lias lime, when 
slaked, only dilated into one eubie foot and a third of 
slaked lime powder, not including about one-eighteenth 
part of a cubic foot of core, which we threw away. 
—NSir C. W. Pasley, R.E. 
——___—_++ 6+ —$_—— 
THE best ‘emale lacemakers in Saxony are not able 
to earn more than sixty cents a week, 
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THE PRINCIPAL FRONT OF THE CATHEDRAL OF | is most beautiful, and is not even yet completed, as our 

TARRAGONA. | readers may see from the engraving, which is from a 

The name of the first architect or master of this sump- drawing by Antonio Hebert. It consists of three sec- 
tuous edifice has been lost, as well as others of the great | tions, and belongs to the style of Ojival. 


Spanish artists. But if tradition rightly sanctifies his 


The first is the doorway, which is formed with two 


memory, he was called San Hipolito. The second mas- | broad pillars terminating in pyramids, and between 
ter of the work was Frial Bernardo, who died in 1256. them rises the arcade, in whose niches there are statues 

The third master, Bartolome, worked in 1278, and in| of apostles and prophets, and above whose heads 
the last third of the fourteenth century Bernardo | canopies are arranged. ‘Che central doorway is com- 
Dballfogona directed the works, succeeding thereto, | posed of three grand compositions of marble, and is 
afterward, famous architects and sculptors, such as| divided in two parts by a pillar, which supports the 
Win. De la Mota, Francisco Gomar, James Amigo, |statue of the Virgin, with Jesus m her amns Bass- 
Bernardo Casares, Peter Blay, and others. The facade | reliefs and rich works decorate and enrieh them. and 

















immediately above is a magnificent window, of open 
and airy design. 

The second part is formed with sqnare pillars with 
beautiful ornaments and relief, while between them 
there appears conspicuously the great circular rose- 
window, one of the most beautiful and elegant tbat 
Christian art presents, resembling those of the cathe- 
drals of Burgos and Sevilla 

The third part remains unfinished, owing to the de- 
cline of the renaissance since the year 1507. This 
cathedral has been made the subject for complete re- 
storation by the Barcelonese architects Ellias Rogent 
and. Augusto Font —La l/ustracion. 
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DESIGN FOR A DWELLING COSTING $4,000.—FRANK H, SHEPHERD, ARCHITECT, BOSTON, MASS. 
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FRANK H. SHEPHERD, ARCHITECT, 19 PEARL ST., BOSTON. 


tubs and sink in kitchen. 

First and second floors are finished in whitewood ; 
upper floor, pine painted. Exterior—clapboards on 
the first story, cedar shingles dipped in Cabot’s stain 
(three shades) above. 

Furnace, hardware, gas fixtures (brass), and papering 
of the best quality. 

Cellar has cemented floor and is ceiled. 

Build in a thorough manner and ready for occu- 
paney. 

4 ee 
THE ROSE POLYTECHNIC INSTITUTE. 

This institute of technology, founded in 1874 by the 
late Chauncey Rose, of Terre Haute, was opened March 
7, 1883. 

The founder made the institute his residuary legatee, 
and it is impossible to determine the exact amount to 
be derived from the estate ; but it is reasonable to esti- 
mate the aggregate of his donations to the school at a 
sum considerably exceeding $500,000. 

This Polytechnic School, in undertaking to fit young 
men for the proper discharge of the duties of engineers, 
teaches the principles and the practice of engineering 
with special reference to the following branches of the 
subject: Mechanical engineering, civil engineering, 
e¢hemistry, physics, and drawing. 

In resources for teaching principles and practice, 
whether of men or of materials, this institution will 
not be easily surpassed, the same facilities being offer- 
ed here that are offered in all similar institutions ; and 
in mechanical engineering, a well furnished manufac- 
turing machine shopis a 





-A DESIGN FOR A COUNTRY HOUSE COSTING $4,000. | our homes, and we have not yet learned to pick from the plumbing, should be placed as nearly as possible over 


works of our predecessors just what is suitable to our! each other, and should be confined to one part of the 

This house contains ten rooms, bath, pantry, china, | own wants, and let the rest go. What is called style, house. Nothing of the kind should, under any pretense, 
store rooms, and servants’ water closet, soapstone set | that is to say, a mode which was suited to the wants of , be tolerated in or very near sitting rooms or bed rooms, 
some bygone age, is still allowed to override comfort! for the best of plumbing may at any time get out of 


and convenience, while our artist-architects are will- 
ing to sacrifice.everything to their own individual 
ideas of the picturesque. On the other hand, our 
; builders and builder-architects, the men of figures and 
practice, work in the ruts worn by their fathers, and are 
exceedingly slow to venture upon improvements, 

Our houses, both in plan and construction, are full 
of what an ethnologist denominates ‘‘survivals.” The 
roofs are steep and obstructed with dormers, gutters, 
and various devices for retaining snow, causing chim- 
neys to smoke and favoring the accumulation of soot 
and other impurities; and all because our ancestors 
were in thehabit of building their houses with steep 
roofs and quaint projections. The joists of our floors 
are placed on edge, leaving between them spaces which 
not only facilitate combustion, but harbor vermin and 
impurities of allsorts. A stick of timber is of course 
stronger to bear a weight when placed on edge, but since 
the spaces bet ween the joints must be bridged across be- 
fore the flooris perfect, it would be far better to lay the 
joists flat and close together. It is well known that 
damp is best kept out by a hollow wall, and there are 
methods by which the hollow wall can be bonded so 
efficiently that it is practically as strong as or even 
stronger thana solid wall containing the same quantity 
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unique and valuable fea- 
ture of this school. 





























































































































































































































| 


order, and the less there is of it the better. The family 
whose bath rooms and water closets are separated from 
the house by a corridor or piazza open to the weather 
will, other things equal, be more healthy than the 
family which has these necessities close to the living 
rooms. 

What is known as a damp course, that is, a layer of 
some impervious material running around the walls 
of the house just above the ground line, is an old 
preventive against the rise of damp. But our builders 
are not in the habit of using it, neither do they, as a 
rule, build even the walls of the basement hollow. 
Hence most basements exhibit walls which are damp 
inside, and this damp spreads upward to the ground 
floor. 

It is the prevailing fashion to use a great quantity of 
woodwork in interior decoration. Wainscoting, cor- 
nices, architraves, are of wood, often the ceiling is 
paneled in the same material, and the wainscoting not 
seldom reaches almost or quite to the ceiling. It can- 
not be disputed that some very pretty effects are thus 
produced, and that a modern house may in this man- 
ner be made to simulate one of the fifteenth or six- 
teenth century. But the woodwork Jacks the sub- 
stantiality of the work it simulates. It is usually 
seven-eighths of an inch thick, and furnishes all the 
elements necessary for a first-class conflagration. Its 
eracks and the spaces behind it are receptacles for 
insect vermin, and, unless kept thoroughly well painted 
or varnished, its decay from damp or dry rot is a 
menace to health. There 
is no reason for so much 
woodwork. Cement and 









































































































































The idea of combining 









































tiles, plaster, carton-pierre, 




































































































































































manual training in a man- 


glazed bricks, and terra 













































































ufacturing shop with the 


















































































































































study of principles, first 


































































































brought out at the Worces- 











































































































































































































ter Free Institute, has been 



















































































found both practical and 
useful; practice accompa- 
nies and illustrates theory; 
the academy inspires its 
intelligence into the work 
of the shop, and the shop, 
with eyes open to the im- 
provement of productive 
industries, prevents the 
monastic dreams and 
shortness of vision that 
sometimes paralyze the 
profound learning of the 
college. 

The important fact 
which underlies any sound 


























































































































































































































































































































































































































eotta can be made to pro- 
duce effects equally strik- 
ing; and even veneerings 
of marble are not much 
more costly than wood- 
work is often made to be. 
The loss of the roof is 
perhaps the greatest short- 
coming of the modern 
house. Without additional 
expense save for the stair- 
ease or elevator, and the 
surrounding balustrade, 
our roofs might be made 
the evening promenades 
and summer gardens of 
the entire population. The 
air at this higher level is 
purer than below, and if 
any breeze is stirring, it 









































scheme for school shops is 
that machinery is to haye 
a constantly increasing 
share in the conversion of 
matter into useful form. Theeducated mechanic must 
understand the practical limits of mechanical produc- 
tion and all the possible ways in which those limits can 
be extended. He must know by practice how to de- 
sign, construct, and assemble the parts of a machine, as 
well as how to finish {ts product by skillful handicraft, 
and he should also know how to make his tools. The 
power of an engineer to decide, upon general grounds, 
the best form and material for a machine, and to eal- 
culate its parts, is vastly increased by blending with it 
the skill of the craftsman in manipulating the ma- 
terial. 

The shops constitute a manufacturing establishment, 
so that the students can see good work done as well as 
doit themselves. A satisfactory variety of work is ob- 
tained by contracts, the highest standard of workman- 
ship is maintained, and the best obtainable tools and 
machinery are used. 


The work of the students is so distributed that they | 


spend twenty-four hours per week in the shop during 
the first year, and ten hours a week during the rest of 
the course. 

0 2 
Some Needed Improvements in Modern Dwellings. 

Under the above heading our valued contributor, 
Mr. W.N. Lockington, of Philadelphia, writes some 
very sensible remarks to the columns of the American, 
which we take pleasure in reproducing in full : 

‘‘The modern house, even that of the rich, is not 
what it ought to be. Architects and builders are both 
bebind the times. The traditions of style and those of 
the builders’ trade are alike inimical to progress in 
house building. The architecture of the Egyptian, 
Greek, and even Roman, was in its way perfect, for the 
architects of those days builded the best they knew: 
their dwellings, temples, and public buildings reflected 
the knowledge of the age. It is notthus now. We are 
but just commencing to apply the great discoveries of 
our century in such a way as to increase the comfort of 
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of material ; but architects seldom specify hollow walls 
(save in a basement), builders ignore them, and masons 
and bricklayers do not know how to construct them. So 
that instead we have the inevitable furring strip and 
lathing, adding two inches to the thickness of the wall, 
and by nomeans keeping out the damp, though it may 
prevent it from spoiling the plastering and paper. 
What with the spaces between joists and rafters, 
those between the lathing and the stone or brick walls, 
and those which separate the studs of our partitions, 
we provide a vast interior continuous network of com. 
modious abiding places for rats, mice, roaches, and 
other vermin; we give them homes where they are 
secure alike from cat, poison, and insect powder, and 
where their excrement and their dead bodies may rot 
peacefully near to our noses. 
} ‘There is at present considerable agitation upon the 
subject of sanitary plumbing, and doubtless many 
people believe that, when their houses have the best of 


‘they need fear nothing. There is no question that good 
piumbing is a boon, but security from sewer gas and 
filth diseases cannot be attained by the resources of the 
plumber’s art. All his appliances are as yet imperfect, 
and health can be better insured by placing bath rooms 
|and water closets in such positions that they are prac- 
‘tically isolated from the rest of the house, and are self- 
ventilating, than by all the complexities of traps and 
vents. Theordinary practice of providing a bath room 
with a water closet, often the onfy one in the house, is 
a barbarity worthy of medieval times. We go, or we 
ought to go, to the bath for cleanliness and purity, and 
it is abominable to place in that bath room the outlet of 
‘a reservoir of impurity. Thecloset may be handy, but 
ought to be separate, with iis own window and entrance 
lobby. The windows of bath rooms and water closets 
should be as large as possible, and should reach to the 
ceiling. Movable blinds can readily be made to screen 
the inmates. Closets, sinks, and all appliances needing 

















will certainly make itself 
felt there. Instead of the 
confined area of a back 
yard, fed with odors froin 
sewer and cesspool, every family would be provided 
with a promenade equal in area to the floor below. 
Those possessed of taste and wealth could adorn the 
flat roofs with plants grown in pots or tubs, with 
kiosks and summer houses, with hothouses and con- 
servatories. The front entrance steps, now the only 
evening resort of the Philadelphian, would be aban- 
doned, for neighbors could converse and visit by way 
of the roof ‘This free access to the sky floor would not 
only afford security against any conflagration which 
might break out in the lower floors, but would redeem 
the roofs from the burglar and tom cat, who are sole 
prowlers in the now desert region. 

Let us have, then, together with the latest improve- 
ments in plumbing, electrical, pneumatic, and hydrau- 
lic appliances, or even without these things, some 
houses which shall have flat roofs readily accessible ; 
solid floors; hollow and well built exterior walls; 
closets and bath rooms separate from each other, and 


piping and newest of traps and water closet apparatus, | as far removed as possible from the living rooms ; good 


plumbing and little of it; properly constructed base- 
ments; interior decoration of cement or tiles or other 
mineral substances ; and partitions of vertical planks 
or slabs of lime or baked clay.” 
—<>+-2- > 
Paris to be a Seaport, 

The Manchester Ship Canal has given rise to a pro- 
ject for making Paris a port, and enabling it to be as in- 
dependent of Rouen as Manchester expects to be of 
Liverpool. It is estimated that the canalization of 
the Seine, with other works in connection, would cost 
about $22,500,000. There are only two places in 
which it would be necessary to deviate from the 
course of the river. It is also supposed that vessels 
drawing nearly 20 feet of water could reach the capi- 
tal. The project has been supported by an admiral, 
who has presented a memorial on the subject to the 
Minister of Public Works. It is supposed there will 
be little difficulty in obtaining the capital. 
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A PROPOSED 820-FOOT TOWER. 


Among the projects for a 984-foot tower that have |an inch in thickness. 


not been examined by the official committee on the 
Paris Exposition of 1889, there is a new one by Mr. 
Bourdais, of which the principle may be defined thus: 
Shape cylindrical, framework of iron set into the earth, 
covering of copper, base of stone. 

Location.—A very high monument, which is to over- 
look not only Paris, but several surrounding depart- 
ments, ought, as it seems to Mr. Bourdais, to be built 
upon elevated ground; and he proposes to select 
Trocadero Square, which is 52 feet above the Champ 
de Mars, and which, for the same level at the top of 
the monument, would permit of giving the latter a 
height of but 900 feet. Trocadero Square is the center 
of seven radiating avenues, and is also in the very axis 
of the boulevard embraced between Drouot Street and 
the Madeleine. The colossal structure would therefore 
be seen from the most frequented part of the center of 
Paris. It is well to recall the fact that for these two 
reasons of direction and altitude, Mr. 
Alphaud, about twenty-five years ago, 
proposed to erect in this same spot a tri- 
umphal column to the glory of our army. 
It is likewise a column that Mr. Bourdais 
proposes to erect there. 

Character of the Monument.—To erect 
a monument 984 feet in height, for the 



















































entire external metallic part with sheet copper, 0°06 of 


Calculations of Resistance.—The metallic framework 
would consist of a stee] tube having an internal diam- 
eter of 36 feet, and the sides of which would be 64% feet 
thick at the base, and diminish to 114 foot at the sum- 
mit. This tube or shaft would be surmounted by a 
pyramid, having eight sides at the upper part. At the 
bottom it would be strengthened, to a height of 165 
feet, by a cone 75 feet in diameter, while eight supple- 
mentary ribs would add to the solidity of the whole. 
The forces that would enter into play would be the 
weight of the structure and the action of the wind. 

It is easy to calculate the moments of flexion at 
every point of the tube’s section. The projector has 
done this for all the principal points, and has traced a 
representative figure of such moments for the entire 
height of the column. He has thus found a maximum 
moment at the base expressed by 198,718,520 Ib., sup-_ 
posing that the masonry that invests the base shields 
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and copper, and thus reduced to a simple metallic car: 
cass, occupying a superficial area of less than 1,500 feet 
(a circle 82 feet in diameter), the cost would be reduced 
to $600,000.—Le Genie Civil. 

Sugar in Mortar, 

The following curious communication from Mr. 
Thomson Hankey has appeared in the London Jimes: 

My attention has been called by a gentleman well 
known in the scientific world to a new use for sugar, 
which, at the present low price of that article, might 
be capable of being practically applied. 

Experiments have recently been made proving that 
sugar is a valuable ingredient in mortar and cement, 
having strong binding qualities. Equal quantities of 
finely powdered lime of a very common kind were 
mixed with an equal quantity of good brown sugar, 
with the addition of water, and the result was a 
cement of exceptional strength. This has been tried 
at Peterborough Cathedral, two large pieces of stone 
of the broken tracery of a window having 
been joined firmly together by sugared 
mortar. The severest test is joining glass, 
which gives no hold to mortar without 
the use of sand, and this has been success- 
fully ddne. 

The fact éhbears to be certain that 
sugar produces an extraordinary effect 







































sole purpose of looking afar off toward 210 on lime when the latter has been allow- 
the horizon, might appear to be a narrow ed to fall into a fine powder and has 
object, in view of the expense to be incur- 200 heen thoroughly slaked. Particles of un- 
red. It would seem that such a structure, slaked lime would destroy the result, 
unique by reason of its dimensions, ought - because of their expansion, which would 
to be so also by reason of its monumental make the mortar lift. The sugar mortar 
character and probable duration ; and if Fig, 3,—PLAN, it thus made will be found, I believe, to be 
the great centennial fete is to serve for i) He as good as Portland cement, and the only 
its inauguration, it seems indicated that PHN question, therefore, would be one of cost; 
this monument is to worthily perpetuate 170 naan and it is probable that Portland cement 
the memory of the same. Consequently, ne itself would be made much stronger by 
it ought to borrow from the two artistic 1060 oe the addition of sugar. Treacle might 
mags oa HPT e. ‘a are pee On | i in have the same effect. a ae 
ee an met pture. , sh comma e, on 150 ise It is not necessary to mention in detail 
the faces of a stone base there were left EENDOR the numerous small experiments which 
four wide spaces capable of receiving, ws HNN have been made. It is a matter which 
either in mosaic or fresco work, the prin- \ WY any one can test for himself by joining 
cipal scenes of the French revolution ; if, NONE bricks with Portland cement alone, and 
in an elevated frieze, sculpture should re- = ONL by joining others with sugar and water 
present the chief persons of that epoch; pte Nee added to the cement. 
Fis ae fae oa iain ie roe 2 et AN The fact that cane sugar and lime form 
entiy’ a eas iberty, a much more : cia a definite chemical compound has long 
interes ing object would evidently be at- a i ANNE been known. It is used, indeed, for var- 
sre than that of ascending to a great Hat A ious purposes, and it may be hoped that 
eight. Ny : 3 : : 
g | NNO the suggestion for its use as an ingredient 

Methods of Ascending.—Mr. Bourdais’ in mortar may be turned to practical ac- 
project comprises a central shaft of a | NN count by builders and cement manu- 
uniform diameter from base to summit, 1° a facturers. It has been suggested to me 
and consequently permitting of applying | an that the use of sugar is the secret of the 
those modes of ascending to great heights £0 BANNED success of the old Roman mortar. 
ne om apa ye cone ay Expansion of Concrete 

een tested from 2 Renan i — athe 
the standpoints of es X Some experiments on the expansion of 
velocity, cheap- “ Va concrete proved to me thatit varies a little 
ness, and perfect He naa My with the seasonof the year. In hot 
safety. Ascending ee i ai summer weather the expansion of a cubic 
obliquely at a ae pat i Le foot in twenty-four hours after mixing 
steep gradient has nat hy was as much as one thirtieth of its bulk, 
never been tried x0 Em usually one thirty-second ; but in frosty 
yet, and it would ARH weather it rarely exceeded one forty- 
perhaps be impru- 30 ODI, eighth. The force exerted in the expan- 
dent to test it on aK REV, sion was always sufficient to burst the box 
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so large a scale 2 in which the concrete had been deposited; 
before experiment df i nt the amount might even be measured by 
has proved its per- IX ail HAVIN y the distance the nails were drawn out. 
fect security. 2 aN Mx a it Wy Whenever the expansion 
Morever, it ap- A HA ud exceeded one-thirtieth of 
pears to be abso- —— en i) yo Te ie 7 os =) the bulk, I considered the 
lutely indispensa- oe sata sae i concrete too rich in lime, 


ble that the ele- 
vator car shall be 
in a covered place 
and under shelter from wind, rain, and snow. The 
upper platform should possess a wide area, to allow a 
very large number of persons to remain there with 
ease. Mr. Bourdais’ platform would have a superficies 
of over three hundred and fifty square yards, so as to 
accommodate about 1,000 persons coming up per hour. 

Location of the Motors.—As the elevators cannot be 
run without motors, it is necessary to look out for a 
situation for the latter, and to provide for the disposal 
of the smoke of the coal or coke used as fuel. It should 
be foreseen, too, that electric machines will be neces- 
sary. 

Dimensions to be Adopted.—By constructing a monu- 
ment 787 feet in height upon Trocadero Square, which 
has an elevation of 197 feet, we should reach a total 
altitude of 984 feet, and have a very high edifice, that 
would appear in proportion with the palace of the 
Trocadero. As for the view of the horizon, the pro- 
jector thinks that that would not be sensibly diminish- 
ed, since at such heights the horizon is of a gray aspect, 
and not interesting beyond a certain limit. . 

Duration.—In order to secure an unlimited duration 
of the monument, Mr. Bourdais proposes to invest the 


Fig. 1—A PROJECTED TOWER 
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820 FEET IN HEIGHT, 


the metallic part against the action of the wind. If, 
a priori, we suppose that the parts of the column, 
as a whole, will weigh 11,000,000 lb., it will be seen 
that, near the earth, the tube will undergo three dif- 
ferent actions, viz., (1) a flexion expressed by 197,718,- 
520 Ib. ; (2) a compression of 11,000,000 Ib. ; and (3) a 
positive stress of 1,133,000 lb. 

The section of the tube at the base would consist of 
16 internal uprights, each having a superficies of 56 
square inches, and 16 external arcs, with a superficies 
of 155 square inches each. 

Upon referring to the section in Fig. 2, it will be seen 
that the total weight of 11,000,000 lb. would rest chiefly 
upon the internal uprights, situated on the vertical of 
the principal weights. Upon the external uprights would 
rest the decorative shell and the flooring. The central 
tube would rise alone, and would comprise 16 uprights, 
each having a section, at 150 feet from the ground, of 
155 square inches, inclusive of the copper sheathing. 


| Under the cap the uprights would each have a section 
| of 46 square inches, inclusive of the sheathing. 


The estimated total cost is $1,200,000. Were the 
project deprived of its decorative portion in masonry 


Fig. 2.-VERTICAL SECTION, 





and that there was more 
than would, when slaked, 
fill up the interstices of 
the sand and flints, and coat each grain with a thin 
pellicle of lime. More than this is not required, for 
too thick a coating of lime causes weakness, and 
not strength.—G. Robdertson. 


PATENTS. 


Messrs, Munn & Co.,, in connection with the publication of the 
Scientific American, continue to examine improyements and to 
act as Solicitors of Patents for Inventors. 

In this line of business they have had forty years’ experience, ahd now 
have unequaled facilities for the preparation of Patent Drawings, Speciti- 
cations, and the prosecution of Applications for Patents im the United 
States, Canada, and Foreign Countries. Messrs. Mann & Co, 
also attend to the preparation of Caveats, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements of Patents. All 
business intrusted to them is done with special care and promptness, on 
very reasonable terms. 

A pamphlet sent free of charge, on application, containing full informa- 
tion about Patents and how to procure them ; directions concerning 
Labels, Copyrights, Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases, Hints on the Sale of Patents, ete. 

We also send, free of charge, a synopsis of Foreign Patent Laws, show- 
ing the cost and method of securing patents in all the principal countries 
of the world, 

MUNN & CO.,, Solicitors of Patents, 361 Broadway, New York. 

BRANCH OFFICE.—622 F Street, Washington, D. C. 
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-A BLOCK of BRICK DWELLINGS or MODERATE COST- —- W.CLaupe FrEDERIC Architect Baltimore, Md. 
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-A COTTAGE of MODERATE COST: H.G.KNapp & C°. Architects, NY 
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Fireproofing Wood, 

A mode of rendering wood incombustible not gene- 
rally known is described as follows: Soak 27:5 parts by 
weight of sulphate of zine, 11 of potash, 22 of alum, and 
11 of manganic oxide in lukewarm water in an iron 
boiler, and gradually add 11 parts by weight of 60 per 
cent sulphuric acid, The wood to be prepared is placed 











Scientific American, Architects and Builders Edition, 


131 





upon an iron grating in an apparatus of suitable size, 
the separate pieces being placed at least an inch 
apart. The liquid is then poured into the apparatus 
and the wood allowed to remain completely covered 
for three hours, and is then air dried. The mode of 
application deseribed is, we fear, a serious obstacle 
to the general use of this process for timber employed 





in building, especially as the rough timber, before 
being worked or framed, could only be conveniently 
treated in this manner. If joists, ceiling beams, and 
all joinery exposed to fire could be treated after be- 
ing fixed with some chemical solution of proved re- 
sistance to the action of flame, we believe many archi- 
tects would be found to employ it. 
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FORGED TRELLISES. 

At the period called by the Germans the ‘‘ Barock- 
zeit,” when the style of decoration involved a mixture 
of the German, Italian, and French renaissance, about 
the year 1700, when the art of the blacksmith reached 
its highest development, were constructed many beau- 
tiful and remarkable works of art, still to be found in 
many places; such examples including rail- 
ings for vestibules of churches and cloisters, 
cemetery gates, and the like. The two ele- 
gant examples of terminals of railings shown 
in the cut occur in a private house in Halle, 
and are to be commended for their correct- 
ness of style.—Die Metallarbeiter. 

2 ————.—($—-202 0 o—_- 
A PANTOGRAPH. 

Three different sized copies of a drawing 
can be made at the same time by the help 
of a pantograph constructed according to 
the plan shown in the accompanying illustra- 
tion. I need not give any dimensions, but 
care must be ‘taken to place all the strips 
sloping one way uppermost, and all those 
sloping the other way undermost, and the 
hinges at A, B, C and E, F, Gat equal dis- 
tances, so that the bars, D1 and D5. are 
divided into four equal parts. In working the panto- 
graph, if the pivot is fixed at 1, and the tracer at 5, and 
the pencils at 2, 3, and 4, the copies produced will be 
one quarter, one-half, and three-quarters the original ; 
and if the tracer is fixed at 2, and the pencils at 3, 4, 
and 5, the copies will be double, three times, and four 





PANTOGRAPH EXTRAORDINARY. 


times the original drawing, and other variations can 


be made in similar proportions. 
—_——_—_ s+ o> ——_ 


A SIMPLE HELIOGRAPH. 

A is an inch plank, say 18 in. long by 6 in. wide, for 
steadiness; B is a fulcrum, 3 in. by 1 in. by 3 in., 
chamfered at the top for C to work on; it is screwed 
on to A from underneath, say 5 in. from one end; C is 
a plain piece of wood, 15 in. by 114 in. by °4 in., hinged 
(without play) on to B, 5 in. from oneend. The dotted 
line, D, is an ordinary stout India-rubber band (or it 
may be asteel spring), its use being to keep that end 
of C always down on A when notinuse. At E, say 3 
in. from fulcrum, bore a hole for the insertion of a wire, 
F, which has to carry the glass. Let the glass be a 
common round zine mirror, 3 or 4 in. in diameter, cost- 


E1G, 





Fig. 1.—Plan in Perspective. Fig. 2.—Side View or Side Elevation. 
A SIMPLE HELIOGRAPH. 


ing 2d. to4d. At the back, in the center, make a hole 
(with the point of a knife or small tool) through the 
zine, paper, and whatever there may be, leaving the 
glass clear (less than 4g in. large); then solder to the 
back a piece of stout wire, F (14), pointing to the end, 
so thie it will enter the hole, E, and support firmly the 
glass, G, leaving some 3 in. between the glass and plank, | 





| at one end or the other, according as the sun is high or 


low, will be found useful, and a Jump of stone, iron, or 
other heavy substance, placed on the corners of A, 
will help to steady it. The glass can be twisted round 
by hand as it is found the sun is traveling. Should 
the sun be behind the operator, a second glass must 
be fixed, to throw jts rays on to this class, 


FORGED TRELLISES, 

For a short distance, like three miles, to ascertain 
that your flash is directly on your object, all that is re- 
quired is a forked stick, stuck in the ground (dark, or 
with its bark.on, is best), or a piece of plank cut V 
shape at the top, placed three or four feet or more 
from the glass. Look at your object through the little 
hole at the back of the glass, and see that the fork af 
the stick is in a direct line and level, and you need not 
again look at your object, but only observe that your 
flash each time strikes that particular part of the fork 
that you observed, For long distances you want two 
forked sticks, and with a telescope see that both forks 
are in aline with your object. Then your instrument 
must be raised or lowered so that your flash strikes 
both forks. Be eareful not to let your flash travel 
above the spot on the stick that you have observed, or 
you will show two flashes—one while traveling up- 
ward and another as it comes down.—Amateur Work. 

2+ : 
Furnace Heating. 

In heating by furnaces, and in selecting them, the 
following points should be considered, writes F. EH. 
Kidder, in the Builder and Woodworker : 

ist. Be sure and putin a furnace capable of com- 
fortably heating the building in the coldest weather 
without heating the fire-pot tored heat. The-contrac- 
tion and expansion due to the great changes of tem- 
perature in the furnace, when the fire has to be forced, 
soon loosen the joints of a furnace built up of several 
pieces, and permit the escape of the gases of combus- 
tion into the fresh air supply. 

Wrought iron and steel plate furnaces are now made 
which are claimed by the makers to be superior to 
cast iron furnaces, but it has been shown that wrought 
iron furnaces may leak after having been some time 
used. 

It seems to be the general opinion of manufacturers 
of hot air furnaces that no rule can be made by which 
one can tell what size furnace he should use to heat 
a given amount of space. They say the only thing 
to go by is experience, taking into account the ex- 
posure of the building, location of furnace, ete.; hence 
an architect must rely upon the recommendation of 
the manufacturer, and it is, therefore, best to deal only 
with those who have a good reputation. 

2d. Cold air supply. Especial care should always 
be taken to secure a large supply of fresh air by means 
of a wooden or metal duct connecting the air chamber 
under the furnace with an opening in the outside 
wall of the building, preferably on the north or west 
side. This duct should be as large as the opening in 
the base of the furnace. The air supply should on no 
account be taken from the cellar, because it is almost 
sure to be contaminated with gases escaping from the 
furnace door, and, perhaps, there may be decaying 
matter or bad plumbing in the cellar, which also give 
off injurious gases. 

The fresh air supply should not be brought in 
through an underground duct-without taking especial 
precautions to have it air-tight, and should not pass 
across or near a drain or sewer. 

3d. A furnace is usually placed near the center of a 
building, the object being to have the flues conveying 
the heated air from it as short as possible. Horizontal 
flues for heated air are very undesirable, as the fric- 
tion in them checks the current and involves loss of 
heat. The direction of the wind has a great influence 
on the action of hot air flues, and for this reason it is 
better to place the furnace, not in the center, but 
toward that side of the house against which the winter 
winds blow most frequently and strongest. In the 
Northern States this will be toward the northwest. If 
a building of large area is to be warmed by furnace 








C. The instrument is now finished, and it only requires heat, it will be much better to usé two or three fur- 
practice when the sun is shining to be able to speak  naces distributed over the area than one large central 
with it as fast as any telegraph clerk can who uses the | one. 

Morse code. A thick wedge or twotoraise the stand, A, | 4th. The register and hot airflues should be of ample 


size, as it is much better to have a large quantity of air 
admitted at a low temperature than a small quantity 
| of air at a very high temperature. 








To Polish Hickory, 


First clean all spots and rough places off. For this 
purpose use ne sandpaper, even if it does take a little 
longer, No. 1 for surfacing and No. 1% for 
rough sanding. It will pay to doso. After 
sanding, rub a light coat of raw linseed oil 
on (take arag todo so); add a little japan, 
about the same quantity you would if it was 
priming lead used. After it has dried in, take 
white shellac, thin with spirits of wine (or 
alcohol), and run over it lightly. After dry- 
ing, sand down again and give it a stout 
coat of varnish Rub down with pumice 
stone and oil, wash with castile soap and 
water, clean thoroughly, and give another 
light coat of rubbing varnish. Rub that 
down with pumice and water, finish, and 
your job isdone. The reason we give it the 
oil first is that without it the shellac, if used, 
not having much, if any, penetrating power, 
the varnish is liable to scale off after being 
run a while in the weather Also the same 
objection is found in putting the varnish on first; 
being quicker than oil in its setting qualities, it is 
not as good a penetrator as the oil. The oil is the 
safest plan. We prefer using oil to rub the first coat 
of varnish, because if there are any places rubbed 
through, the danger from the grain rising is not so 
great, because it does not stand so long in the water. 
The little time taken to wash it will not hurt it any. 
A polished wood job should not be striped, only the 
irons leaded and blacked off.—Carriage Monthly. 










































FRAME-CLOSING DRAWING BOARD. 
It is rightly claimed by Woolff & Son, the sole manu- 










































































































































































Fig. 1—THE FRAME-CLOSING DRAWING BOARD, CLOSED. 


facturers, London, that the boardisat once “‘ effective. 
simple, and compact.” This may be seen from Figs. 1 
and 2, in which the construction of the board is clearly 
shown. From Fig. 2, it will be noticed that the board 
consists of a central piece, to which a framing is at- 
j tached by slips of brass, screwed at one end to the 
board and at the other to the framing, so that the 
pieces of framing may be pushed close to or away from 
the edges of the board, after the manner of the two 
slips of which the ordinary parallel ruler is formed. 
The board is grooved at the edges, and the inner edge 
of each piece of framing is wedge-shaped, so as to fit 
into the groove to which it is opposite. The paper 
should be cut to the size of the board, including frame 
when closed. It must then be damped in the usual 
way, and placed evenly on the board with the frame 
open. The margin projecting over the edges of the 
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Fig. 2.-THE BOARD OPEN, SHOWING BACK OF BOARD. 


board must then be creased sharply over them, and it 
is recommended that this should be done with a piece 
of clean paper. The framing must then be closed on 
the paper, and the angles pressed well together and 
fastened with the catches that are shown at each cor- 
ner in Fig. 1. The corners of the paper need not be 
cut off. When the catches are fastened, the paper 
must be allowed to dry in the usual manner, and when 

dry will be found to be well stretched and perfectly 
even, 


December, 1886. 
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_ 8T. JOHN’S CHURCH, MACCLESFIELD. ENGLAND. 

This church is designed in the thirteenth century style, 
and is faced externally in coursed rubble, with local stone 
ealled Parpoint Tegsnose, from the neighboring hills. 
Itis of a delicate pink color. Thedressings to doorways, 
windows, and strings, etc., are executed in Hollington, 
also a local stone, and show tool marks. The interior 
is lined with dark red pressed bricks, relieved in arches, 
pillars, windows, and strings with rubbed Hollington 
stone. The roof is covered with reddish brown tiles, 
and internally is lined with match-boarding, divided 
into panels by moulded ribs and supported by carved 
principals, which spring from stone shafts, running up 
chancel and clerestory walls. A wooden shaft runs the 
whole length of building just above ceiling ievel, and 
earries off all foul air. 
Ventilation is provided for 
in windows, and also by 
gratings placed in sills of 
aisle windows, and com- 
muniecating with outer air 
by flue in wall. The whole 
of the woodwork, except 
external doors, which are 
in oak, is in pitch pine, 
and was executed by Mr. 
Gladwell, of Macclesfield. 
The floor under seats is 
laid with White's block 
flooring, supplied by 
Messrs. Gregory & Son. 
The chancel is laid with 
ornamental tiles, and the 
passages in nave and aisles 
in plain red six inch tiles, 
with ornamental borders. 
The contractor for the por- 
tion already built was Mr. 
John Moore, of Maccles- 
field. It cost about $14,000, 
including fittings, ete. Mr. 
C. Gordon Killmister and 
Mr. R. A. Briggs, of Lon- 
don, are the joint archi- 
tects. 








Copal. 
The copal from which | 
varnish is made is found 
in a fossil state, chiefly on 
the east coast of Africa, 
‘and consists of the exuda- 
tion of former forests long 
since submerged. It is 
never found far inland. 
Copal varies in quality 
according to the vicinity 
where it is obtained ; some- 
times two descriptions are 
unearthed in the same dis- 
trict, varying in quality, 
structure, and shape. The 
young copal of Sierra 
Leone is globular or tear- 
like, brownish and slightly 
odorous; the ‘‘ pebble” 
eopal obtained there is 
more or less white, with 
thick, opaque crust, and 
is odorless. That of Ga- 
boon is in flat pieces, with 
a crust of branching striz, 
and the fracture is con- 
choidal. The copal of Lo- 
ango takes the form of 
broken sticks, of which 
there are two kinds, one 
white to yellow grain, the 
other reddish or brownish, 
and inirregularfragments. 
The latter, which is trans- 
parent, homogeneous, and 
fragrant, is the best. Of 
Angola copal one kind is 
globular, and of uniform 
quality throughout; an- 
other is in the form of 
sticks, mostly cracked, and 
is found in common with air bubbles and bark; it is 
yellow, red, or brownish. Slightly colored copal has a 
dull appearance, and is not so uniform or transparent 
as the strong colored. The copals of Manila, New Zea- 
land, and South America are softer than other descrip- 
tions. 
+ 0 
A FURNITURE manufacturer out West, referring to a 

competing manufacturer in a neighboring city, says 
a neighbor of his bought a bedstead of the latter's 
make, the wood of which was so green that one warm 
spring day it broke out all over with little groves of | 
waving branches. In autumn the children picked the 
chestnuts from the side pieces, and the next spring 
tapped the headboard for maple sugar, _ 
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Compressed Wood, 

The London Engineer describes the compression of 
beech and other woods by means of hydraulic presses, 
by Robert Pickles, of Bromley, England, who makes 
this wood a specialty for shuttles and for gearing. 
The compression of the wood improves its wear-resist- 
ing qualities to a degree that would be deemed impossi- 
ble. The wood is first sawn into sizes necessary for 
making shuttles or cogs and naturally dried. Itis then 
put under a pressure of about 15 tonsper quare inch, 
in a rectangular space in the press, holding six shuttle 
blocks, three side by side and two deep. Above isa 
metal block made so as to fit the space in the ram. 
The depth of the blocks before compression is 214 
inches, which is reduced to 114 inches. The woods 
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generally used for this purpose are beech, cornel and 
persimmon. The grain is very close and the weight of 
compressed beech is considerably greater than that of 
boxwood, and when compared with uncompressed 


EN¥CHURCH, MACCLESFIELD, CHESHIRE. 


way interferes with his comfort ; but the moment he 
stands up and stretches his neck—as is the trick of 
such birds—in order to give utterance to the shrill 
toned cock-a-doodle-doo, the lath gently strokes his 
comb, and gives him a hint which is said to be effectual 
in silencing him. People who will persist in keeping 
poultry, though living in dwellings surrounded on all 
sides by other inhabited houses, would do well to take 
note of this simple contrivance. 





0 
Use of Clay to Prevent Leakages, 


It is stated in the Aberdeen Free Press that Mr. 
Thomas Fraser, of King Street, Aberdeen, has dis- 
covered anew method of preparing clay for prevent- 
ing leakage in reservoirs, 
water tanks, ete. Hitherto 
it has been the general 
practice, when clay has 
been used in connection 
with the construction of 
water works, and for other 
similar purposes, to apply 
it in a thoroughly wet and 
plastic condition. From a 
series of scientifically con- 
ducted experiments, Mr. 
Fraser has come to the 
eonclusion that far better 
results can be obtained by 
drying the clay, and re- 
ducing it to a fine powder, 
before applying it to the 
bed of a reservoir or to 
anything which it is de- 
sired to render water-tight. 
A long connection with the 
brick and tile business led 
him to study closely the 
properties of clay, especi- 
ally when used as a pre- 
paration out of which a 
variety of articles had to 
be manufactured. He 
learned from observation 
that in a wet state clay 
had reached its extreme 
point of expansion, and 
that water would then 
filter through it. Having 
ascertained this fact, he 
concluded that if clay were 
used for puddling in a 
dry, compressed state, it 
would absorb a certain 
percentage of water, ex- 
pansion naturally follow- 














ing, and rendering the 
layer water-tight. The 


greater the pressure of 
water, the more satisfac- 
tory the results are said to 
be. Mr. Fraser began his 
experiments by selecting 
his clay from a special 
bed, out of which he cuta 


square. Thespecimen was 
carefully measured and 
weighed. After it was 


thoroughly dried, its di- 
mensions and weight were 
again taken, when it was 
found that the clay had 
lost 25 per cent in weight, 
while the shrinkage was 
10 per cent. Clay in this 
dry state is extremely hard 
and compact, and if put 
into water and not allow- 
ed to expand, it would re- 
quire a long time before 
water would penetrate to 
the center of a 3 in. tube. 
Another specimen of clay, 
from the same bed as the 
former one, was dried and 
reduced to a fine powder. 
In this loose condition it 
absorbed about 75 per cent. of the water which 
filtered through it. When the clay was prevent- 
ed from expanding, it was found to absorb 50 per 
cent. of water, which filtered a little. Powdered clay 





beech, it is remarkably heavier. In regard tothe wear | to the depth of 6 in. was pressed into a tube 8 ft. long 
of the wood for cogs, it is stated that it will last along, by 3 in. in diameter, and having 2in. of perforated 


time and run very easily. 
OO 
‘““The Cock’s 


A correspondent of the Gardeners’ Magazine will 
earn warm thanks if he is right in saying that cock- 


Shrill Clarion.” 


crowing may be stopped thus: You suspend loosely a 


small lath a few inches above the spot where the 


noisy rooster isin the habit of perching. This in no 


zine at the bottom. The tube was then filled with 
water, with the result that the clay absorbed 35 per 
cent, but there were no traces of filtration. Mr. Fraser 
is confident that the method he has hit upon, besides 
being more efficient, is also more economical in every 
way than the manner of using puddled clay now in 
vogue. He is sanguine that it could be beneficially ap- 
plied in covering arches, in preparing a perfect bed for 
street causewaying, etc. 
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Ventilation for Schools. 

An instructive paper on ‘‘School Ventilation ” was 
read the other day by Mr. Hector, of Aberdeen, before 
the School Board Clerks’ Conference at Brighton. Mr. 
Hector referred, says the Building News, to a con- 
tribution read at a recent congress in Glasgow by Mr. 
W. Jolly, one of H. M. inspectors of schools, fn which 
that gentleman said it was surprising that with all our 





scientific progress we are still so practically ignorant 
in regard to the effective removal of foul air and the 
introduction of tempered pure air. Patent appliances 
have, as Mr Hector has shown in his paper, dealt with 
only one side, as, for example, the revolving ventilators, 
cowls, and outlets, which only act when the wind is in 
motion, but which cease to act when the wind is in- 
operative, or pull against each other rather than to- 
gether at other times. The same inactivity is found to 
exist in the case of the Tobin tubes, which depend for 
their operation on the condition of the external atmo- 
sphere. If the outside airis not in motion, or is mov- 
ing away from or past the inlet, complete inactivity is 
the result. Ventilation by open doors and windows is 
not to be wholly depended upon, for what can be en- 
dured by one teacher or pupil can- 
not be tolerated by another. A 
teacher may find no ill consequence 
from open windows, but a child in 
one position may do so. The weak 
and helpless have to endure a con- 
dition which the strong and robust 
do not feel, or can afford to neglect. 
Draughts from doors and windows 
cause all kinds of ailments in child- 
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tal cold-air shafts running from end to end of the 
building above the chamber and under the ground 
floor. Along each of these cold air flues are a couple 
of hot flues, into which the air passes when warming 
is necessary, and in these side flues the hot water pipes 
are hung, which are usually placed along the skirting 
of the rooms. The air is heated by contact with these 
pipes, and enters by small branch flues into the rooms 
above. It enters each room in a thin, continuous 
stream, the wooden linings of the rooms being pro- 
jected forward about 2 in. to permit of its doing so. 
To aid in diffusing the air, it is\made to escape at a 
point in the wall below where it entered. Finally, it 
escapes by a series of upeast shafts recessed in the wall 
and lined with wood ; through these it enters the open 
attic or roof space, and its final exit from the building 
takes place at two towers, which have each an area of 
20 sq. ft. These towers have louvre openings on the 
four sides, and the air escapes at one side or the other, 
according to tbe direction of the wind. Behind each 
louvre opening is placed an automatic valve frame on 
which is fixed successive rows of thin waterproof cloth. 
The stightest breath of wind coming through the 


Fig.1 





ren; toothache and neuralgia are 








frequent causes of complaint, and 
parents make strong objections to 
their children being allowed to sit 
near open windows. Any system 
which depends on the constant at- 
tention of teachers is not to be re- 
lied on. Mr. Hector proceeds to 


A SWISS COTTAGE. 

The accompanying figures represent a Swiss cot- 
tage, after a model exhibited at the last Salon by 
M. Ruy, a Parisian architect. The elegance and pe- 
culiar style which are the essentially dominant and 
artistic qualities of these kinds of structures would 
not alone have led us to study the arrangements of 
them, had we not found therein, at the same time, a 
special system of construction that comes more 
particularly within the scope of this journal. In fact, 
we have here one of those Swiss structures, entirely of 
wood, called block houses, the walls of which are 
formed of superposed beans. Taking this structure as 
a type. we shall very briefly give a general idea of 
Swiss buildings, the figures themselves, with all the 
details, speaking to the eye well enough to allow us to 
dispense with a prolix description. The basements 
alone are of masonry. They are of undressed stone, 
are about one and three-quarter feet in thickness and 
four and a quarter feet in neight. Many Swiss cottages 
have no cellar, the owners being content with cellars 
located at a distance from the house; but when one 
does exist, it 1s very rarely vaulted. The most improved 
system consists in laying a double 
flooring on,a level with the ground, 
so as to well isolate this story. 

As we have stated, the external 
walls are formed of superposed 
beams. These are fastened together 
with cherry or oak pins driven in 
here and there. These beams are 
about eight inchesin thickness. In 
order to avoid loss of heat, they are 
hollowed out at the joints, and the 
space is filled in with well dried 
moss. The best of wood is used for 
the sills, and these are given a 
height of 11 inches and a thickness 





of 8. As an offset to the shrinking 














of the wood as it dries, and which 




















does not occur with the posts, the 























show that ventilation may take 








place irrespective of attention to 
those means, and that fresh air may 
be admitted tempered to the re- 














latter are made a little shorter than 





the height of the pile of beams. The 
window and door lintels are usually 
wider than the wall. 









































quired condition, and also in such 














a manner as to aid in expelling the 


The woodwork generally used for 




















foul air. He referred the confer- 
ence to aseries of drawings, show- 
ing the system carried out in venti- 
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3. these structures is the red fir of the 
se country (Pinus abies), which  be- 
haves very well when exposed to 
the air, and which acquires a beau- 
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Rear Evsvation 


lating a school now being built in Aberdeen, and 
his description is briefly as follows: The school is 
of the type commonly seen in Glasgow and Govan. 
The class-rooms converge on a central hall or staircase 
lighted by a cupola. The basement is used as a covered 
playground, from which the staircases ascend to the 
various parts of the building. In the rearof the school 
two upright shafts, with an internal area of twenty 
square feet, rise from the basement to the height of | 


the topmost window, at which point louvre openings | 


give admission to the fresh air in each shaft free from 
surface dust. 

The shafts unite in the basement, where an air pro: 
peller is fixed in an opening and driven ata speed of. 


350 revolutions per minute by a gas engine of 316 horse | 


power. The gaseous fumes from the engine chamber 
are not allowed to mingle with the fresh air. The 
fresh air chamber occupies a large space in the base- 
ment, into which the fresh air is propelled. It runs 
parallel to the well of the staircase to about the center 
of the building, which it then crosses at right angles. 
It is brick built and air-tight, coated smoothly with 
cement, Air is driven down into it at the rate of 
16,000 cubic feet per minute. A screen to filter the air 
of dust and impurities should be fixed in the center. 
The outlets from this chamber consist of two horizon- 





A SWISS COTTAGE. 


louvre opening closes the waterproof valves, those 
on the opposite side opening simultaneously, through 
which the air escapes. The system described is one by 
which the air is simply laid hold of, the fan being the 
motive power. The Aberdeen School Board have 
made very careful examinations on rival systems of 
ventilation. The reports of the scientists appointed 
show that the air in the school-rooms ventilated by 
natural means with open windows contained a larger 
volume of carbonic acid gas than was healthful, while 
in the schools ventilated by mechanical means the ear- 
bonic acid gas was much less. The results are intended 
to show that when the fans are at work the proportion 
of carbonic acid is reduced by upward of ten volumes 
per 10,000, and when the number of scholars is proper- 
ly limited, and the fans are efficient, the air supplied 
would contain not more than ten volumes of carbonic 
acid in 10,000, a proportion considered desirable in a 
well ventilated room. The fans used in these schools 
were designed by Mr. W. Cunningham, of Dundee, the 
consulting engineer to the board. 
1 OO 

SHINGLES can be made fireproof by setting the butts 
into a trough of water in which half a bushel each of 
lime and salt and six pounds of potash have been 
dissolved, 














~— 


SWE ELEVATION 





Oak and other hard woods 


tiful brownish red color. 
are very little used. 

The internal divisions are of beams for the bearing 
walls and of upright or horizontal planks for the simple 
partitions. These partitions can be closed up at will 
by means of a wedge-shaped plank, when such a thing 
becomes necessary through a shrinkage of the wood, 
due to drying. 

The covering is of shingles, which overlap, and are 
nailed to each other. The roofing, as usual, is without 
a truss. The bearing walls support the trimmers, 

Swiss cottages are more commonly covered with 
seantling, and, in order to prevent this from being 
blown off by the wind, the roof is loaded throughout 
its entire length with large stones under which are 
placed planks that are fixed by their extremities to the 
rafters with pins. But this system is not applicable 
where the roof has so steep a pitch as thatso judicious- 
ly adopted by M. Ruy. 

The flooring is of fir planks, 114 in. thick, miter 
jointed and set into the ground-sill. The length of the 
rooms determines that of the plank, which, for greater 
stiffness, are supported from wall to wall bya beam of 
7X Tinch section. One of the planks is beveled off in 
the form of a wedge, the wide end of which projects 
through an aperture in front ; this plank is driven in in 
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ing. so as to tighten the joints and keep the floor stiff. 

The rooms are heated with stoves. As may be seen, 
the stove pipes must be arranged with great care in 
order to prevent fires, which are much to be feared in 
structures wholly of wood. 

The kitchens have one peculiar feature, and that is 
the large wooden chimney, whose hood often (as in the 
case under consideration) extends over more than half 
the room. These chimneys extend in pyramidal form 
above the ridge, and are provided at the top with a 
wooden cover and acounterpoise, which is maneuvered 
by means of a brass wire or chain running down to the 
kitchen. There is no danger of fire from these chim- 
neys when they are kept carefully swept. Upon the 
whole, this little structure is well conceived and well 
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elaborated, both as regards its construction, properly 
so called, and the special arrangements that give it an 
original and typical character. The general section 
shows that the peculiar style has been preserved up to 
the least details of interior decoration.—Le Genie Civil. 
——_—___—_—§_e+0+2___— - 
The Plumbing Law. 

In 1881 the legislature of the State of New York passed 
what is known as the plumbing law, by which the 
plumbing and drainage of all new buildings were re- 
quired to be done under the direction of the board of 
health. For the guidance and instruction of the plum- 
bers, rules and regulations were established govern- 
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measure as the drying causes a shrinkage of the floor- ing the construction of the works referred to in the law. 
Some of the plumbers violated these rules in various | 


ways, among others, by putting in iron pipe of a less 
thickness than was permitted. Although such a viola- 
tion was made a misdemeanor, it was found that houses 
might be constructed with serious defects ; and, before 
any legal measures could be taken, the houses would be 
occupied, and the health of the occupants imperiled. 
In order to assist the health department in the enforce- 
ment of the law, the city works commissioner passed a 


decision, says Science, will be to embarrass the health 
department, temporarily at least, although ultimately 
it will doubtless find some way of speedily punishing 
offenders against¢the law. 








Improved Bricks, 

For obtaining products that will offer greater resist- 
ance to humidity, ete., than ordinarily is the case, an 
improved process of manufacturing bricks has been 
brought forwardin Germany. After drying and grind. 





rule that Ridgewood water should not be furnished to | ing the clay, a mixture is made of 9144 parts of the lat- 
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any new house until the plumbing ; 
work was completed in accordance Fi 
years this rule has been enforced, 
and has been of great aid to the 
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A SWISS COTTAGE. 


health officials in their endeavors to have houses 
properly sewered. Recently a row of houses has been 
constructed in which the soil pipes were of light iron, 
in violation of the law ; and, as the health department 
would not accept the work, no water could be obtained. 
On an application for a mandamus to compel the city 
to furnish water, one of the judges of the supreme 
court granted it, although the soil pipes are of such 





ter, 3 parts of iron filings, 2 of table salt, 14¢ of potash, 
and 2 of elder or willow wood ashes. The whole is 
heated to a temperature varying from 3,362° to 3,632° 
Fahrenheit. At the end of from 4 to 5 hours the argilla- 
ceous mixture is run into moulds, then rebaked in the 
ovens—always protected from the air—at a temperature 
of 842° to 932° Fahrenheit. The product may be vari- 
ously colored by adding to the above quantity 2 parts 


weight as not to comply with the regulations. He holds of manganese for a violet brown. 1 part of manganese 


that the city must grant permission to introduce wa- 
ter entirely irrespective of the regulations of the health 


for a violet, 1 part of copper ashes for a green, 1 part 
arsenite of cobalt fora blue, 2 parts of antimony for 


department, and that, if any of these are violated, there | yellow, and 1}¢ parts arsenic and 1 part oxide of tin for 


is a remedy provided by the law. The result of this 


white. 
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An Interesting Monument, 

M. Clermont-Ganneau has communicated to the 
Academy of Inseriptions and Belles Lettres a note rela- 
tive to a discovery made by him inan old building at 
Jerusalem. It was a block of stone, with a Greek in- 
scription signifying that any stranger who should have 
passed that limit would be condemned to death. It is 
evidently a fragment of oue of the posts which formed, 
in the temple built by Herod, a dividing line between 
the exterior inclosure of the Gentiles and the inner pre- 
cinet reserved for the Jews. It will be remembered 
that St. Paul barely escaped stoning when he was ac- 
eused of having introduced Greeks into the inner cir- 
cle with himself. The stone has been removed to Con- 
stantinople, but a cast has been taken, which will be 
preserved in the Museum of the Louvre.—Cosmos. 

+0 ________— 

SLEIGH MADE FOR KING LUDWIG II. OF BAVARIA, 

The reserve of the late King of Bavaria surrounded 
his person, as well as everything belonging to him, with 
a certain mystery. Very few ever saw any of his per- 
sonal effects, for when anything was made for him, one 
of the conditions of the contract was that the order 
should never be inentioned, and that the articles made 
should never be shown. The state carriages and 
sleighs, ordered in the King’s more sociable days, were 
included in this class ; and when, a few months ago, 
they were moved to Munich, where they could be 
inspected by the public, there was a veritable pilgrim- 
age to see them. 

Three sleighs were exhibited, the most noteworthy 
of which is shown in the accompanying cut from the 
Illustrirte Zeitung. The seat, back, and floor of this 
vehicle are covered with blue velvet embroidered with 
gold, and the lap robe is ermine edged with blue vel- 
vet embroidered with gold. The body of the sleigh is 
borne by water sprites, of which the unfortunate mon- 
arch was particularly fond. The King was a most pe- 
culiar man—a veritable ‘‘ crank ”—in respect to many 
things. One of his notions was that everything about 
him must exhibit something of art. 





His palaces, apart- 
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isa drug upon the market, and a commodity which 
some people have even to pay to get rid of; and if, in- 
deed, by some siniple process we could convert these 
millions of tons of scoria into cement, not only would 
the production of iron become cheaper than ever, but 
the manufacturers of Portland in the ordinary way 
would have to close their works, while, with cheaper 
cement, one more excuse for bad mortar and jerry 
building would be removed. 

So far, however, the would-be inventors, though they 
may have been skillful chemists, have shown them 
selves singularly unable to deal with the chemical facts 
involved in the production of Portland cement; and 
though we have to some extent considered the chemi- 
eal aspects of this question on previous occasions, it 
may, perhaps, not be amiss to remind our readers, and 
those who take an interest in this important subject, of 
certain facts which inilitate sadly against the employ- 
ment of slags for the manufacture of Portland. 

The double silicates of lime and alumina, burned to 
the point of incipient vitrification to form the clinker 
of Portland cement, vary but little in composition, no 
doubt, from the fused mass drawn from the blast fur- 


nace. Indeed, certain _ ue ‘‘ basic slags” resulting 
from the recently introduced processes of 


Messrs. Gilchrist and Thomas are, chemically 
speaking, but little different from Portland 
clinkers ; but, as every practical cement maker 
is aware, there ig all the world between a pro- 
perly burned clinker and one in which the fir- 
ing has been pushed too far, and which has 
become, as the term is, slightly ‘‘ blued.” Very 
hard burned clinker is a most treacherous and 
dangerous material ; not only does it tear the 
stones all to pieces to grind it, but it resists 
the combination with water, and becomes hy- 
drated either very slowly, or, if the clinker was 
actually fused, not at all, while a very small 
proportion of overburnt clinker will, if it be 
not picked out, spoil the contents of an entire 
kiln, The reason for this clearly is that what 





Such a chemical discovery would indeed be one of mar- 
velous significance. Many years ago, while this plan 
of making Portland cement from slag was unthought 
of, it was proposed to add to molten slag an excess of 
slaked lime, in the belief that it might be possible in 
this way to produce hydraulic limes at a cheap rate ; 
but the difficulties of introducing the lime, and of 
causing it to become thoroughly and intimately mixed 
with the slag, were found to be insuperable, and the 
silicates produced were, even with a large excess of 
lime, extremely insoluble. 

Strangely enough, though the ordinary varieties of 
slag are so inert in themselves, they have some of them 
the power of rendering hydraulic substances, with 
which they are suitably mixed, even more hydraulic, 
and of stimulating in this way chemical action ; and it 
has been proved by Dr. Michaelis that it is possible to 
improve a good sample of Portland cement by adulter- 
ating it with a small proportion of crushed slag. That 
this action is not simply a mechanical one is proved 
from the fact that other inert substances have not a 
similar effect, and it is contended, therefore, by a cer- 
tain section of the authorities in Germany that an 
adulteration which tends to improve the compound is 
not anadulteration, and that 
the addition of slag to Port- 
land cement should be per- 
mitted. This manner of em- 
ploying blast furnace slag is, 
of course, wholly different to 
that contemplated by the 
Neweastle cement makers, 
but it is worthy of considera- 
tion by those who have un- 
dertaken the experiments on 
the Tyne. 

The question of the prepa- 
ration of cement from slags 
turns upon the solubility or 
otherwise of the silicates. An 
insoluble silicate is manifest- 
ly incapable of being rapidly 
acted upon by water, and of 
undergoing any such rear- 
rangement of its particles as 
takes place during the “set” 
or hydration of a sample of 
Portland cement. The Ger- 
man gentleman who has pro- 
posed to reduce slag into its 
elements must also undertake 
to recombine the silicic acid 
































SLEIGH MADE FOR KING LUDWIG IL OF BAVARIA. 


ments, furniture, all were of the most artistic charac- 
ter, executed without regard to cost. This sleigh, a 
magnificent work in its way, is only a small example of 
his many idiosynerasies. 
——_—_—_$—=-+- 9 

Slag Cement, 





The possibility of using the slag or scoria resulting 
from the smelting of iron and other metals for the pro- 
duction of cement, is an idea that has presented itself 
to many inventors, and has engrossed a vast amount 
of time, hitherto with very little practical result. We 
read that this subject has attracted the attention of 
“several cement manufacturers on the Tyne banks,” 
and that experiments are being made ‘ to utilize the 
residuals from the blast furnaces in making Portland 
cement of higher quality than that produced by the 
ordinary process.” A short time ago the Middles- 
brough ironmasters spent a good deal of money in sim- 
ilar attempts, and before that we were assured that 
Mr. Ransome had succeeded in turning various de- 
scriptions of slag to profitable account in the prepara- 
tion of cement said to be superior to Portland cement. 
So far, however, the new cement has made but little 
impression on the market, and we are almost despair- 
ing of its ultimate introduction. To the superficial 
observer this problem is doubtless an attractive one. 
Portland cement, even in these days of ecmpetition and 
low prices, is a relatively costly material, and iron slag 


we have to prepare is a double silicate, capable of 
hydration, that is to say, capable, when reduced to 
a fine powder, of entering freely into combination 
with and of solidifying a certain proportion of water, 
and of thus binding together the particles of stone, 
gravel, sand, ete., with which the cement is employed. 
When the silicates have been fused, or ‘‘ dead burned,” 
we get acrude glass, as little capable of becoming hy- 
drated on admixture with water as so much sand would 
be, or we obtain, perchance, a large proportion of 
these inert silicates, mixed with a quantity of feebly 
hydraulic silicates of a most dangerous and unreliable 
character, some of which -will inevitably ‘t blow” in 
the work, @. e., combine with water only after the 
surrounding particles have set, and have become more 
or less indurated. 

It is, of course, well known that molten slag, when 
run into water, is mechanically reduced to a very fine 
state of subdivision, and the silicious particles thereby 
produced have long been used in place of sand. Some 
slags, also, when exposed to the action of the atmo- 
sphere, will ‘‘ weather” or crumble, owing to some slow 
decomposition of the silicates, and to the presence of 
iron in small quantities. We have yet to learn that 
the decomposition of slag could be at once effected by 
any chemical means which should, as is stated in the 
article from which we quote, ‘‘ reduce it to its elements 
of silica, lime, and alumina” in an unecombined form. 


with the lime and alumina in a form eapable of 
gelatinizing when treated with acid, and this, we 
fear, he will fail to do without exposing them to a 
good red heat—a costly matter to obtain, as the cement 
maker full well knows. The saving to be effected 
by the use of the new process would in this event 
be that only of the cost of the raw materials, less 
the expense of reducing slag into its elements (which 
surely cannot be done for nothing}, and in this case 
the cement wakers elsewhere need not alarm them- 
selves. If, on the other hand, the German patentee 
has discovered a means of detrifying slag, and of giv- 
ing us a compound which requires no firing and 
which grinds itself, and all this as a sort of supple- 
ment to the reduction of the aforesaid molten slag 
into its elements, we can only say that his invention is 
one of the most wonderful we have ever even dreamed 
of. —G@. R. R., Building News. 
et 0 

MILAN CATHEDRAL.—Acecording to article 6 of the 
programme of the international competition for de- 
signs for a new facade of the Cathedral of Milan, the 
Academy of Arts of Milan has published the names of 
the first 11 members of the international jury who 
have to select the best plans presented in competition. 


Mr. Alfred Waterhouse has been chosen for England. 


The other four members of the jury are to be chosen 
by the competitors themselves. 


———~—=— 
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A thoroughly Practical Work, especially 
adapted to the needs of American Ar- 
ehitects, Builders, Contractors and 
Draughtsmen. 
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“* Architect’s and Builder’s Pocket Book’ is the best 
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Those coverings beyond question are tho best non conductors of heat known to the sclentiflo world They are paally epplied. 
very durable, and indestructible, Recommended by engineers and architects. 


INSULATION OF HEAT. 
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in fuel. It prevents water and gas pipes from freezing. 
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application. They are neat and regular in appearance. 
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It is a great saving 
Tt prevents the condensation of steam. Fire 
‘They are cleanly in 
They are applied to pipes without the use 
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Solar Iron Clad. 


This is a Cast Iron Casing, lined with tin or galvanized iron, to 
prevent direct radiation of heat in cellar; four loose panels lift out, so 
as to give access to furnace for repairs or renewal, if necessary, with- 
out disturbing the Hot Air Pipes; it has sliding panels for feed door 
and smoke pipe to allow for expansion; it has also a dust flue and flue 
door for Damper. We claim this to be the most complete, durable, 
and convenient cold case made, equal in efficiency to Brick set, with 
much less room required and less expensive, besides the facility for 
access for repairs, without requiring, as in a brick set, so large a space 
to workin. It is much superior to the ordinary sheet iron casing, 
both for durability and efficiency. It is not necessary to remove the 
casing or Hot Air Pipe to clean out, or repair, or even renew or 
change the heater. 


The Leibrandt & McDowell Stove Co., 


PHILADELPHIA and BALTIMORE. 
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WARRANTED NOT TO 
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305 Chestnut St., Philadelphia. 
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Cast Iron Gas and Water Pipes 
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Hard Water Made Soft. 
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Guaranteed. 
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Send for Virculars and Estimates. 
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Lights, Elevators, ete. It 
needs little room, no tiring 
up, fuel, ashes, repairs, en- 
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no extra insurance, no coal | 
bills. Is noiseless, neat, 
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at any pressure of water 
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power. Prices from $15 to $300. Send for circular to 
THE BACKUS WATER MOTOR CO., Newark, N. J. 
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The above cut is of Greenhouse Boiler, meeting 
with universalsuccess wherever placed. Estimates 
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PETER DEVINE, 
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IT IS THE CHEAPEST AND BEST HANGER IN THE MARKET, 
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LIDGERWOOD MANUFACTURING CO., 96 LIBERTY STREET, NEW YORK. 





and Boilers for every possible 





RICHMOND WEATHER STRIP CO. 
Gas ee > ROWLETT’S INDEPENDENT - 
icin S23) Automatic COUNTER-BALANCED 





—eeem 


AWARDED BRONZE MEDAL AT CINCINNATI INDUSTRIAL 
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der pressure automatically into the 
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HOUSE AND HOTEL ANNUNCIATORS. 


ELECTRIC LICHTS. 
ARC AND INCANDESCENTS. 


Eaco System 


Of Arc and Incandescent Lighting. 
Electric Light and Power. 
Motors, Dynamos, Lamps, and Batteries in all varieties. 
Electro-Dynamic Co.,, +24 Carter St., Philadelphia. 
W.W. Griscom, Consulting Electrical Engineer. 
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best and most reliable Belt 
ever introduced. Made by 
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Christmas tree and other fancy decorations with Edison 
Lamps. We have a stock of assorted lamps ranging 
from }4 to 100 candle power, which may run by either 
batteries or dynamo. 

MAGIC LANTERN Electric Lamp and Battery, 
price, complete, $40. 

“B” BATTERY and6 candle lamp, complete, $7. 
Send five-cent stamp for finest electrical catalogue ever 
issued. 


-Stout-Meadoweroft Co., 


Authorized Agents of the EDISON Lamp Co, 












Punching Presses 1) 








DIES ANDOTHER TooLs: TAY? 82 FULTON STREET, 
SHEET METAL cogog J P.0. Box 2411. NEW YORK. 
Stl & Parker Pets. Coq eg — ims 


Branch Office and Factory, 230 Center Street, New York. 


Portable FORGE and Blacksmith’s hand 
BLOWER, Hammelman’s Patent. The lat- | 4 


COUNTERSINK and DRIL 


The Countersink following the Drill, the job is finish- 
ed at one operation, suving the adjusting of toois and 
work twice. Made by 

Wiley & Russell Mfg. Co., Greenfield, Mass. 


L COMBINED. 


car 












est and best. Star Machine Company, 
Buffalo, N. Y. 


PATENT 
JACKET KETTLES, 


/ Plain or Porcelain Lined. Tested to 100 Ib. 
pressure. Send for Lists. 

HAND, BURR & CO., 
614 and 616 Market St., Philadelphia, Pa. 


Lists sent. 
N.Y. Machinery Depot, 
Bridge Store No. 16. 
Frankfort Street, N. Y. 









THE GREATEST LABOR SAVING TOOL EXTANT. 
PATENT ORIGINAL SPIRAL SOREWVY DRIVER. 


This cut sbows bit extended. 


THE “ALLARD” 
Best Quality of Material. 
Superior Workmanship. 


Blades are made of the finest 
steel and tempered with great @ 
care, so they will not crumble nor 
turn. Wurranted throughout. 





ee ee ee << aS La ie 


who have large quantities of sma 


Machinists, Gun and Lock Smiths. Cabiner-makers, Coffinemukers, Carringesmakers and all other manu- 


facturers and mechanics who have large numbers of screws to drive will find it a 
very convenient tool for running in screws, No tiresome turning of the hand and twisting of the 
t. Press forward, and the spiral turns the screws. Be sure you get the original ** Allard, 
and not an imitation or infringement so-called spiral screw driver. A 
PRICE LIST: No.1. Brass Cylinder and Black Walnut Handles. retail, $2.25 each, net; 
No. 2. Nickeled Cylinder, Rosewood Handles, #2.50 each, net; No. 3. Nickeled Cylinder, Rose- 


A hie A 
wood Handles, smal! size, $2.50 each, net. Manufactured by F. A. HOWARD. 





THE ALFORD & BERKELE COMPANY, Sole Agents, Thiscutis about one-halfsize. 


77 CHAMBERS ST., NEW YORK, U. S. A., P. O. Box 2002. 


SSS 


PLATE,SHEET & LOOKING GLASS Depot 


: GLAS wig #8 B10 DESBROSSESST Ve yap. 


NEW YORK BELTING AND PACKING CO. 


Oldest and Largest Manufacturers in the United States ot 


Vulcanized Rubber Fabrics 


ADAPTED TO MECHANICAL PURPOSES. 


RUBBER BELTING, PACKING, AND HOSE, 





mae’ Mats and Matting, and Stair Treads, &c. 


BICYCLE TIRES, CAR SPRINGS. 
Wew York Belting and Packing Co., 





PULLEYS, HANCERS, 
FRICTION CLUTCHES. 


The Screw Driver herewith represented is designed more especially for light and rapid work; and for the use of those mechanics 
7 : i spent et te Cores are ieabia, saving many times their cost in an incredibly short time. 








INTERIOR FINISH AND STAIR- 
BUILDERS’ STOCK, WAREHOUSE 
AND BRIDGE TIMBER 
CUT TO ORDER, 


GROVE AND EIGHTEENTH STREETS, 
Lol _ CHICAGO, ILL. 


J. S. THORN, | 
Architectural Sheet-Metal Works. 


Metal Building Trimmings, Ventilating Skylights, 
Metallic Roofing Tiles, Building Specialties, Builders’ 
Light Iron Work. 

Nos. 1201 to 1209 Callowhill Street, 

PHILADELPHIA, PA. 

CHENEY & HEWLETT, 
Architectural Iron Works. 
WROUGHT AND CAST IRON WORK FOR 
BUILDING PURPOSES. 


N. CHENEY. | ny § 201 BROADWAY 
C. Hewett. { Orrice, NEw YORK. 


PHILLIP SEMMER & COMPANY. 














CORRUGATED 








{5 Park Row, opp. Astor House, N. Y. 
Street, Chicago, and 52 and 54 Summer Street, Boston. 





Book giving strength of wrought-iron girders. 
beams, and cast-iron columns mailed onapplication, 











VENTILATORS: ETC 
ESTB-1868: _ > 7N-8-AVE:NY- 


MINERAL WOOL. 


A fire-proof insulator of heat and sound. Samplesand 
price list free. U.8. MINERAL WOOL CO., 


22 CORTLANDT STREET, N, Y. 


PROSPECTING MINERAL LANDS A SPECIALTY. 

CYLINDRICAL SECTIONS OR CORES:OBTAINED THE WHOLE 

DISTANCE BOREO ARTESIAN WELLS 
BORED ROUND AND STRAIGHT 

ADMITTING A LARGER PUMP & 

CASING IN PROPORTION To 

SiZE OF HOLE THAN BY ANY 

OTHER PROCESS. ESTIMATES 

GIVEN AND-CONTRACTS MADE BY 











CLARE'S 
Ventilating, Drying, and Exhaust Fans. 
64-Page Catalogue Free, 

GEO. P. CLARK, 
Box A, Windsor Locks, Ct, 


EXCELLENT RLACK COPTES of anything 
written or drawn with any pen and fluid ink by the 


] be equuled | 
UTO co PYIST re Ricusorephy. 


Autocopyist Co., 3 Thomas St., New York. 


PENNSYLVANIA 
DIAMOND DRILL C0. 


BIRDSBORO PA. 
>. MANFTRS,OF DIAMOND DRILLS 
FOR ALLKINDS OF 


— ROCK BORING. — 












PROGRESS MACHINE WORKS, 
Je BE Be IE 


43 Park Place, N. LY. 











SAVES ITS COST IN A VERY SHORT TIME. 


This cut is about one-half size. 















This cut shows bit pushed in, 


Scientific American, Architects and Builders Edition, 


DrcEMBER, 1886. 

















ROOFING. TILE. 


Bricks, Tiles 


ee 


Terre; wera: 


RECENTLY PUBLISHED 


A PRACTICAL TREATISE ON THE MANU- 
FACTURE OF BRICKS, TILES, TERRA CoT- 
TA, ETC. Including Common, Pressed, Or- 
namentally shaped and Enameled Bricks, 
Drain Tiles, Straight and Curved Sewer 
Pipes, Fire Clays, Fire Bricks, Terra Cotta 
Roofing Tiles, Flooring Tiles, Art Tiles, 
Mosaic Plates, and Imitation of Intarsia 
or Inlaid Surfaces ; comprising every im- 
portant product of clay employed in 
Architecture, Engineering, the Blast 
Furnace, for Retorts, etc. With the 
history and the actual processes in hand- 
ling, disintegrating, tempering, and 
moulding the clay into shape, drying na- 
turally and artificially, setting and burn- 
ing. enameling in Polychrome colors, 
composition and application of glazes, 
ete., including full detailed descriptions 
of the most modern machines, tools, 
kilns, and kiln roofs used. By CHARLES 
Tuomas Davis. Illustrated by 228 en- 
gravings and 6 plates. 8vo, 472 pages. 
Price $5.00. 

(S- By mail free of postage to any ad- 
dress in the world. 


ABSTRACT OF CONTENTS.—Chapter I. The 
History of Bricks. Chapter II. The Different Va- 
rieties of Clay, their Characteristics, Qualities, and 
Localities. Chapter III. General Remarks con- 
cerning Bricks; Enameling Bricks and Tiles; 
Glazing Earthenware, etc. Chapter [V. Manufac- 
ture of Bricks by the hand process. Chapter V. 
Brick Machines. Chapter VI. Fire Clays, Fire 
Bricks, and other products, and the necessary ma- 
chines, etc. Chapter VII. Terra Cotta. Chapter 
VILL. The Manufacture of Roofing Tiles and Sewer 
Pipes. Chapter IX. Ornamental Tiles, etc. Index. 

Ce An Ilustrat.d Circular, containing the full 
Table of Contents of this important hook, will be sent 
freeand free of postage to any one in any part of 
the World who will furnish us with his address. 

(= Our large Catalogue of Practical and scienti- 
fic Books, 96 pages 8vo, and our other Catalogues and 
Circulars, the whole together covering every Branch 
of Science applied to the Arts, sent free and free of 
postuge to anyone, in any part of the World, who 
will send us his address. : 

HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers, and Importers, 


810 WALNUT ST., PHILADELPHIA, PA., U.S. A. 





Vogdes’ Architect’s and Builder’s Companion. 
A New, Enlarged, Revised, and Corrected Edition. 


THE ARCHITECT’S AND BUILDER’S 
Pocket Companion 


AND PRICE BOOK. 

Consisting of ashort but comprehensive Epitome 
of Decimals, Duodecimals, Geometry, and Mensu- 
ration; with Tables of U. 8S. Measures, Sizes, 
Weights, Strengths, etc., of Iron, Wood, Stone, 
Brick, Cement, and Concretes, Quantities of Materi- 
als in Given Sizes and Dimensions of Wood, Brick, 
and Stone; and full and complete Bills of Prices 
for Carpenter’s Work and Painting. Also Rules 
for Computing and Valuing Brick and Brick Work, 
Stone Work, Painting, and Plastering, with a Voca- 
bulary of Technical Terms, ete. : 

By FRANK W, VOGDES, ARCHITECT, 
INDIANAPOLIS, IND. 

Enlarged, Revised, and Corrected. In one volume, 
368 pages, full bound, in pocket book form, $2.00; 
bound in muslin, $1.50. By mail, free of postage, 
to any part of the world. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 
810 WALNUTST., PHILADELPHIA, PA., U.S.A. 


A Great Repository of Practical and 
Sctentific Lnformation, 


One of the Fullest, Freshest, and Most Valuable 
jHand-books of the Age, Indispensable to 
Every Practical Man. 

Just Ready. Price On Tresot postage to any address in 


The Techno-Chemical Receipt Book 


Containing Several Thousand Receipts, covering 
the Lavest, most Important, and most Useful Dis- 
coveries in Chemical Technology, and their Practi- 
eal Application in the Arts and Industries. Edited 
chiefly from the German of Drs. Winckler, Elsner, 
Heintze, Mierzinski, Jacobsen, Koller, and Hein- 
zerling, with additions by William T. Brannt, 
Graduate of the Royal Agricultural College of 
Eldena, Prussia, and William H.Wahl, Ph.D.(Heid.), 
Seeretary of the Franklin Institute, Philadelphia, 
author of **Galvanoplastic Manipulations.”’ Illus- 
trated by 78 engravings, in one voloume, over 500 
pages, 2mo, closely printed, containing an im- 
mense amount and a great variety of matter. Ele- 
wantiy bound in scarlet cloth, gilt. Price, $2.00. 
Free of postage to any addressin the world. 


(2A circular of 82 pages, showing the fullkTahle | Send for copy Engineer’s and Steam User's 


of Contents of this important Book, sent hy mail, 
free of postage to any one in any part of the World 
who will furnish his address. 


HENRY CAREY BAIRD &€ CO., 
Industrial Publishers, Booksellers, and Importers, 
810 WALNUT St., PHILADELPHIA, Pa., U.S. A. 





MARTIN BRICK MACHINE. 


Latest and Improved Brick Machinery 

FOR BOTH— 

Steam ana Horse Power 
HENRY MARTIN, 


inventor, Proprietor, and Manufacturer, 


LANCASTER, PA. 
+ IRON -> 


ROOFING| 


“SIDING, CEILING, 
‘“ARCHE S482 LATH. 
CINCINNAT, 


CORRUGATING CO,| 


+ CINCINNATI. O. 
SEND FOR ILLUSTRATED CATALOGUE. 


























The Shipman Automatic Steam Engine, 


KEROSENE OIL FOR FUEL. 





1, 2,3,4 and 5 Horse Power Engines, Automatic in their fuel 
and water supply. 
Specially adapted for use in boats. 
from sjx to ten miles per hour. No coal dust. 


Printers, Mechanics, Farmers, Carpenters and Manu- 
facturers use them, 

Tf you live in the States of N. Y., O., eek West Va., please 
write to the Shipman Engine Mfg. Co., Rochester, N.Y. If you 
live in the States of Ill., Mich., Ind., Wis., Ia. and Minn., write 
to the Pope Mfg. Co.,115 Wabash Ave., Chicago, Ill. If you live 
in Pa., Del., Md., and N.J., write to C. D. oung & Bros., 42 
North 4th St., Phil., Pa. If you live in any other States address 


SHIPMAN ENGINE CO., 92 Pearl St., Boston, Mass. 


Speed 





MODEL and g Sti forCircwars, 


XPERIMENTA] ©-E-ones&Bro, 


ER CINCINNATI, 0. 
WORK SPECIALTY. (Mention this Paper.) 
GOLD MEDAL, PARIS, 1878, 

BAKER’S 


Breakfast Cocoa. 


yea Warranted absolutely pure 

Cocoa, from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal, costing less than one cent @ 
| cup. It is delicious, nourishing, 

















The Globe Steam Heater. 









STEAM HEATERS 
—AND— 
Steam Heating Appliances, 

Manufactured by 





*IayVOH WO}, OOTD JO MarA TBUOTIONg 













| strengthening, easily digested, and 
Hi admirably adapted for invalids as 
j well as for persons in health. 


ui OT POWER 
a Sold by Grocers everywhere. 
W. BAKER & 


Scroll Saws, &c. 
Latest and most improv- | 
ed for the Workshop. | 
Sol@on Trial, if desired. 
New Catalogue Free. 
Seneca Falls Mtg. Co., 
276 Water Street, 
SENECA Fats, N. Y. 





C0., Dorchester, Mass, 


CHARTER ’S 


GAS ENGINE. 


Warranted equal to any in! 
Power and Economy, and Superi- | 
or to all in Simplicity and Com- 
pactness. Gives an Impulse at 
every Revolution. 


Engines and Pumps Oombined. 


Williams & Orton Mfg. Co., 


STERLING, ILLS. 
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P. O. Box 148. 





<RIE: pot! ee gisines® 


SEBASTIAN, MAY & GO'S V 










Improved Screw Cutting We 
LATHES rover 
Power 


Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits, Lathes on trial, % 
Catalogues mailed on application 


165 We 2d St., Cincinnati, O 


GUNS2233 = 
cette he one 
THE TRAVELERS, 


getting the “Champion”; if your dealer hasn’t it, send to 
Of Hartford, Conn. 














LALL AROUND 

















=5)'1001) FAL 





—_— 
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us. Send 6 cents in stamps for Illustrated 84-Paco Catalogue 
of Guns, Rifles, Revolvers, Police Goods, &c, Established 1840. 
JOHN P. LOVELL’S SONS, Manufacturers, ~/ “ON, MASS. 











ISSUES ALSO THE 


BEST AND CHEAPEST LIFE POLICY 


IN THE WORLD. 


Indefeasible, Non-Forfeitable, 
World-Wide. 


ASK AGENTS TO SHOW A COPY. 


Surplus, . ath var} Snes O96,000 
= 8,417,000 
12,500,000 





ENGINES 


AND é 
BOILERS § 


of all sizes. 


Write for Circular and tell us what you want. _ 
B. W. PAYNE & SON, Drawer 1004, Elmira, N. Y. | Assets, = 2 


New York Office: 107 Liberty Street. | paijiq Policy-Holders, 








~— 


Our patented Vertical Boiler will not prime. No dan- 
ger of burning flues. 


RODNEY DENNIS, 
Secretary. 


JAS. G. BATTERSON, 
} President. 




















Air Engine and Elevator 
Works. 


Sole Manufacturers 


Improved Roper Air 
Engines, and Builders of 
Passenger, Freight, and Car- 
riage Elevators, dealers in 
Steam Engines and 
Supplies, Pulleys, Shaft- 
ing and Hangers. 
HILL & WELSH, 
36 Pearl St., New York. 





CLARK’S 
Noiseless Rubber Wheels 


Doaway with the wearing 
and splintering of floors 
caused by Tron Wheels. 
In different styles 
for work in Mills, Ware- 
houses, Hospitals, etc. 
Catalogue free. GEO. P. 
CLARK, Box A, Wind- 
sor Locks, Ct. 
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) NCE @. IRD Conn. 
NSURANCE (8, HARTFORD Gow. 
; Losses PAID IN 67 YEARS..$58,750 000 


he Largest and Strongest Company. 
LJ, HENDEE, Prasyr, 7908 Ca re “Ans Sect 


Es 
e 
igraph 
SFE SHORT Were Way G 
Address: The American Writing 


Machine Co,, Hartford, Conn.; 
New York Office, 237 Broadway. 


















Eastern Agents, HILL, CLARKE & CO., Boston, Mass. 
| 
| 
/ 
{ 


STEAM ENGINES. 


Horizonta) and Vertical. 


Jj Dredging Machinery, 
Flour. Powder, Slate anc 
Flint Mill Machinery, Tur- 
bine Water Wheels, 


York Mfg Oo., York, Pa, U.S. A. 








wim. A. BAHRHITS, 
Providence, R. 1, (Mark &t.) Six minutes’ walk West fromstation 
Original and Ouly Builder of the 
HARRIS-CORLISS ENCINE 


With Harris’ Pat. Improvements, frum 10 to 1,000 H. P 


Manual. By J.W.HIII, M.E. 


MENTION THIS PAPER. 


Price$!.25. | 


“WHEELERS PATENT Wood 


BREINIGS° LITHOGEN SILIGATE JOAINT. 


LITHOGEN PRIMER, WOOD STAINS 
ce SILEX FLINT AND FELDSPAR. 





G.M. BREINIG _ AGENT, PRINGIPAL FICE navuractory NEW MILFORD,G ONN. J 
NEW YORK BUSINESS OFFICE, 96-98 MAIDEN: LANE. MANUFACTURERS OF 


FULLER. 








Tin, Slate, Gravel, Slag, or Felt Roofing for Factories, Churches, 
Dwellings, &c., in town orcountry. Best make of Ready Roofing and 
Sheathing Papers, such as two and three plv, Rosin, Sized, Manila, 
&c. Correspondence solicited. E, S, BORTEL & CO., 

2217 Chestnut Street, Philadelphia, Pa. 





BUILDING PAPER. 





Drcemper, 1886. Deientitic Sunericany, Architects and Builtlers Edition. 


eee VENTILATOR. 


PATENT atented May 4th, 1886, 
REVERSE 
MOTION 


Paneling, Variety. Moulding & Dovetaiing Machine, 


SIMPLE, DURABLE, AND EFFICIENT. 


3 Cuam, Switzertano. May 6, '81, 

CUTS PANELS OF ANY DE- ~ The Battle Creek Machinery Co. 
SIGN OR STYLE OF MOULD. po dhl gg 

Gentiemen:— The Boult's Patent 

IN THE SOLID WOOD. WITH = my Moulding, Carving, Panelling and 


NEATNESS AND DESPATCH. hi Dovetailing .Machine which we 
5 iW purchased of youin 1877 has been 


iS A FIRST-CLASS SHAPER, Ses i M3 in constant use ever since, and 


Dy Aiea has given entire satisfaction in 
EDGE & SCROLL MOULDER. every particular. Too much can- 


: : + be.said in it e. Its 
DOES GENERAL DOVETAILING. . FESS" es," can beetainbrarte batefous sein 


WITH THICK OR THIN STUFFS: = Y Yq Europe. Yours truly, 


Ancio-Swiss Conn, Mik Co. 


IMPROVED SOLID STEEL CUTTERS 


FOR ALL KINDS OF VARIETY MOULDERS For Bulk Windows 


MADE TO ORDER Adapted for Dwellings, Stores, Hospitals, School 

AND Ss ae Rooms, Offices, Public Institutions, &e., allowing 

hh Fan ic RAL) ventilation without draught. Simple and readily 

adjustable. The above patent for sale. Address for 
further particulars, 


send for Pamphlet a. T. T. COHEN, 211 So. 13th St., Phila., Pa. 


$10.00 to $50.00 bres 
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Sample of Work. 
fitable_t 
BATTLE CREEK MACHINERY C Pao pee Neale rene eee 


athematical, 3 Meteorola gical, 4 Magic Lanterns, ete. 
L. MANASSE, SS Madison Street, Chicago, Ill. 














THE. ‘‘IDEAL”’ JOHN WHEELER, C. FOXWELL, JR., & C0., 


PATENT TILE-LINED BATH-TUB.| CARPENTER and BUILDER | wantets in Wood, Slate, and Tile, 


. . 2 sa: 2) 
FARO Oe ethane pe \ORNAMENTAL RUSTIC) aristic open Fire-Places and appurtenances 


SHARPLESS & WATTS, Patentees, WwWoRkK. 
BAKER BUILDING, Medals from American Institute, SHOW ROOMS: 607 and 609 Pullman Building, 
1524 CHESTNUT ST., PHILADELPHIA. And other Associations. 
Send for Illustrated Circular and References. P. O. Box 140. Cleveland St., Orange, N. J. CHICACO, ILL. 


SHIELDS & BROWN 


ee ey and Sole Proprietors of 


ae 


‘A 









































































































































For BOILERS and STEAM PIPES 


Reduces Condensation of Steam. z 
Bays CAS Sea, ine uae et Eas : ESTABLISHED 18337. 
revents Sweating an reezing Lv, V, 
The Best Non-Conducior of Heat and Coldinthe World rm. cw I. J. Exit aS, 
Send for illustrated descriptive Circular, and name this paper. --MANUFACTURERS OF— 


ete oo8 and SO eseinieank. Chicago. E DCG E TOO LS A Ri D M AC H i N E K N iV E & 


COOPERS’, CARPENTERS’ AND SHIP TOOLS, etc., FULL LINE CHISELS, 
VIOLIN. OUTFITS. 314 EXCHANGE STREET BUFFALO, N. Y. 


apa rn = Sea aaa 
part of the United MORSE ELEVATOR WORKS. 
Morse, Williams & Eo. 


States on 1to 38 days’ 
Successors to CLEM & MORSE, 


Passenger BUILDERS OF ALL KINDS OF 
w Freight ELEY HARGIS up 


Send for Circulars. 
OFFICE: 411 CHERRY STREET. 
Works: Frankford Avenue, Wildey and Shackamaxon Streets, 
PHILADELPHIA. 
NEW YORK OFFICE: 108 Liberty Street. 














nt $4, $8, $15 and 4 $25 ench. Send Stamp for 
Beautiful illustrated %-page Cutalogue of Violins, 
Guitars, Banjos, Cornets, Flutes, Strings, etc. Lowest 
prices. Mail orders a specialty. C. W. STO ORY, 
26 Central Street, Boston, Mass. 


CET THE BEST AND CHEAPEST 
Sar ae a 












Cr SAFAYRCo. 

Bah 0. 

SNLE AGENTS UNITED STATES. “atte 

J.A. FAW & CO., 
(Cincinnati, Ohio, U. 8. A.) 

Lara Agents and Importers forthe United States 

of the = 
CHELEBRATEHD 


PERIN BAND SAW BLADES, | ————_-_———— 
waranten seer one! ertereinaneiy se | PASSENCER Fe i E VY A i © - S, 
em ES 


One VPerin Saw outwears three ordinary saws. 
Manuufacturers of Planing Machines and 
other Patent Wood Working Machinery. MANUFACTURED BY 


Save postage by using Wea- HOWARD IRON WORKS, 


ver Metal Mailing Boxes and 


Envelopes, Book Corner Pro- 2 V5 eo hl Nl ee 2 sap ie 








. tectors, metal, paper cover- 
_ ed. For sending merchan- 
dise of every description 


Games Otfiialivappros: The Elevators in the State Capitol, Albany, New York, were 


bs ficntest, O. Dept. Cheapest, | my itt by us, and many others in some of the finest buildings in the 








a 0 strings. 50,000sizes. Send 3 
p = cts. tor samples and in for- country. 

7 mation to The W eaver Mail- 
ing iocepitnips & Box C 0.5 . 3b Race St., Philadel pie. A. 
De O. ROSSITER, Sole Lessee. Agents wante 


Bey ee a SS ee 5 
ASRESIOS FELTING WORKS, 101 Maiden G R A V E S 


Lane, N.Y. Asbestos and Hair Felt 
Boiler and Pipe Coverings, Asbestos Materials of all 


kinds mfgd. and apliped, and estimates furnished. 
Pineau MAGIC LANTERNS Sak ie Fees Hi / A. a ©O ec S = 


HABBACH & CO, Ee tate gut PASSENGER and FREIGHT, 


MANUFACTURED BY 
B BEFORE.YOU | BUY A BICYCLE é 
QD oonnodnna campo aw cume: IT S. GRAVES & SON, Rochester, N. Y. 
ae. Secondhand B TGYCLES taken in mores BRANCH OFFICE: 46 Cortlandt Street, New York. 
BICYCLES Repaired and Nickel Plated. d : ’ 












































FIRE AND WaTER-PROOP BUILDING FELT, 
Frre-Proor Parnts, STEAM PACKINGS, BorLER 
, COVERINGS, ETO. 
Samples and descriptive Price List free by mail. 
H. W. JOHNS M’F’G 00., 7 MAIDEN LANE, N.Y. 





CHICAGO. PHILADELPHIA. LONDON, 
LITTLE WONDERS. 
Fira. 5. 





FIG. 3. 


Tools for Emery Wheels. 






















~ HAND & LATHE © y 
PATENTED AUG. Il. 74 oy 
; ia 
And shaped Diamond Carbon Points, indis- |m 
pensable for ‘T'ruing Porcelain, Hardened | 
-Steel, Chilled Iron, and Paper Calender 5B 
on Rolls. Practical Mechanics and Paper Ma- | 
i} kers using the m pronounce these Points a |2\"- 
marvel ot the age for efficiency and dura- ja|2 
bility, doing that which no steel tool can |=|* 
do. After turning the Rolls, when inspect- Ix 
ed by a microscope, there is no perceptible |* 
wear. They are now extensively used in 
Rolling and Paper Mills, both in this coun- 
try and in Europe. 
1 The subscriber is “ Identified” with the 
“ Amery Wheel” trade since introducing ) x 
i) the use of his Points anc tools for the] = 
i\ above purpose Numerous composite 4 
iN wheels and new industries hs uve been creat-[ 4 
ed where their “value”? has proved inecal-| © 
Myculable. Diamond Points reground and = 
sharpened. Carbon Tools reset, and new 
~ Carbons furnished for the same. Also gla- 
ziers’ diamonds reset. Send number of Tool desired to 


J. DICKINSON, 64 Nassau St., N. Y. 


LAL 
SyUSTae 


CALDWELI’S SPIR AL STEEL CONVEYOR, 
131-133 West Washington St., Chicago, IIL. 
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lish, also Greek, Italian, Norwegian, Swedish, Danish, 
Fr rene h, Spanish, Russian, ete. 

‘The Hall is, in my opinion, ec us ul to any of the writ- 
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Jas. A. Spaulding, M.D., Portland, Me.’ 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompan 


all letters, 


or no attention will be paid thereto. This is for our 


information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 

repeated; correspondents will bear in mind that 

some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

rice. : 
Minerals sent for examination should be distinctly 
marked or labeled. 


(1) M. R. T. asks (1) a recipe for black 
paint for iron smokestacks. A. Use coal tar if it can 
be had; next, lampblack and boiled linseed oil, or 
plumbago paint. 2. For preventing boiler scale. A. 
We recommend a study of Davis’ book on boiler in- 
crustation. It treats of various kinds of water and 
scale. We can furnish it for $2.00. 38. What causes the 
roaring or humming noise produced by acoustic tele- 
phones, and why is it at intervals instead of being con- 
stant? A. The humming noise of the telephone is 
mostly caused by wind, or an induction from some 
other source of noise, 


(2) C. 8. M. asks how to prepare a 
polish (ordressing) for furniture, whereby old furni- 
ture may be made to assume a bright and new appear- 
ance. A. Melt three or four pieces of sandarac, each 
of the size of a walrut, add one pint of boiled oil, and 
boil together for one hour, While cooling add one 
drachm of Venice turpentine, and if too thick a little 
oil of turpentine also. Apply this, and after some 
hours ruboff. Make frequent applications. 


(8) A. E. H. asks: What is the best 
material for polishing brass, especially hot brass? A. 
Mix together 1 ounce oxalic acid, 6 ounces rottenstone, 
and a half ounce gum arabic ; all these are to be finely 
powdered. Then add one ounce sweet oil and sufti- 
cient water to form the mixture into apaste. Apply 
a small portion to the article to be cleaned, and rub dry 
with a flannel or wash leather. See ‘ Spons’ Work- 
shop Receipts,’ second series, which we can send you 
for two dollars. 


(4) E. M. R. wantsa No.1 cement for 
cementing hot air furnace and stoves. A. The follow- 
ing cement, used for steam pipes, will probably be 
found satisfactory: Litharge 2 parts, powdered slaked 
lime 1 part, sand 1 part. Mix the mass with asufficient 
quantity of hot linseed oil varnish to form a stiff paste. 
This cement must be used while fresh and warm, 


(5) J. K. asks how to get out the white 
stain which alcohol makes on varnish, without 
painting it over. I am informed there is a preparation 
which you need only to rub over it to take the stain 
out and polish it at the same time. A. As the alcohol 
dissolves the varnish, the spot cannot be removed, ex- 
cept by renewing the varnish. The article to which 
you refer is probably some simple alcoholi¢ solution of 
shellac. 


(6) 8S. & C. ask how to keep the frost, 
moisture, etc., off plate glass windows. A. Only by 
keeping the inside air dry, or by inner sash made tight, 
so that the air in window inclosure will be cold, and 
ventilated from the outside. A partial remedy is to 
have ventilating openings in the top of the window 
casing. 


(7) I. 8S. FE. wishes to know the econ- 
tents of a wall measuring 8 feet by 12 feet by 30 feet. 
A. The wall contains 1,080 cubic feet. If it isa rubble 
stone wall, it will be measured by the perch of 25 
cubic feet, and will contain 433 perches. If it is 
masonry, it will be measured by the foot cube ; and 
if brickwork, by the number of bricks it contains, viz., 
24,300. 


(8) E. E. 8S. asks: 1. Will you give 
some kind of wash or stain for brickwork that will 
protect the brick and not wash off without oil, and be 
permanent? A. To make a good wash for external pur- 
poses, mix 1% bushels of white lime with. 3 pecks of 
hydraulic cement (say Rosendale or Portland) and add 
sufficient water and color as may be desired. Another 
is formed of 44 bushel of sluked quicklime mixed with 
3g pound of sulphate of zinc, 2 pound of common salt, 
and 1 gallon of sweet milk. 2, What 1s understood by 
a sounder (telegraphic) of 20 ohms? Does it mean 10 
ohms on each spool and 20 an the pair? Or does it 
mean 20 ohms on each spool? A. A sounder of 20 ohms 
means one having a total resistance of thaf current on 
both bobbins. 3. Willa core made of 4 inchiron wire 
do for magnet core on 200hm sounder? A. It would. 


(9) F. E. O. asks (1) how to protect an 
iron abutment post of a bridge from rusting in contact 
with the earth above the water Jine, below water, and 
when alternately wet and dry. A. Cover with a coat of 
asphalt or coal tar, and then surround with pure Port- 
land cement. The part of the post that is subject to 
wet and dry should be thoroughly cleaned and painted 
with two coats Prince’s metallic patnt in boiled linseed 
oil. 2. Asimple way of repairing a rubber boot that 
has half an inch square of the rubber coating peeied off 
the linen. A. Use rubber cement to cover the peeled 
patch, two or three coats, 


(10) G. L.—Varnishes formed of amber, 
ausphaltum, or copal, or a mixture of them, and used in 
the process of japanning, are usually termed japansor 
japan varnishes. An explanation of the technical terms 
given in your letter may be obtained on reference to 
“Oils and Varnishes,” by James Cameron, which we 
can send you for $2.50, or to* A Treatise on Volatile 
and Fat Varnishes,” by E. Andres, price $2.50. 4 


(11) P. C. R. asks how he may get rid 
of dry rot. A. The following mixture applied as a 














coating to timber is said to prevent the spread of dry 
rot: Oil of cassia, wood tar, and common train oil, 
mixed in equal proportions. The better plan, if practi- 
cable, is to remove the cause which gives rise to the 
fungus, and which is, in most cases, a want of ventila- 
tion. 


(12) A. 8S. asks whether there is any 
substance which will dissolve the grease accumulated 
in the drain pipes of a kitchen sink. A. Dissolve com- 
mon lye in boiling water and pour down the sink while 
hot. 


(13) J. W.—The usual manner of re- 
moving thick whitewash from stone walls and ceilings 
is to scrape it off, and, where this cannot be done, to 
water-wash it several times, until thoroughly soaked, 
when it will come off with the brush, The only way 
of curing the dampness on your wall, without strip- 
ping paper, is to protect on the outside, The follow- 
ing solution 1s generally effective: Melt 44 pound of 
strong soap in 2 gallons of water and carefully apply 
it to the wall, without lathering. Then mix44 pound 
of alum in 2 gallons of water and, after allowing it 
to stand for about 24 hours, apply over the soap. See 
that the earth around building is graded to throw all 
surface water away from building. , 


(14) P. P. H. asks : 1. How to polish, 
smooth, and brighten wooden (pitch pine) floors? <A. 
This information is given on page 312 of ScrENTIFIC 
AMERICAN for November 17, 1883. 2. How to stain 
rattan chairs to 1mitate mahogany and ebony? A. Wash 
the rattan with a concentrated aqueous solution of iron 
acetate having a strength of 14° B. Repeat this until 
a desirable shade is produced. Then give a coat of 
quick drying varnish, such as can be made by dissolv- 
ing black wax inspirits of wine. 3. How toregild much 
used gilt frames (without using the varnish and gold 
powder)? A. We fail to understand how it is possi- 
ble to regild frames unless the size or varnish be em- 
ployed with gold leaf or powder. 4. How to fix look- 
ing glasses where the quicksilver is partly gone, and 
with black spots? A. See Screntiric AMERICAN for 
November 10, 1883, answer to query No, 23, for this in- 
formation. 


(15) J. C. asks usif the following, which 
appeared in a Chicago paper, is correct: How many 
cubic feet are in a stick of square timber 1 foot square 
at one end and tapering to a point at the other, and 100 
feet long? The answer was 25 feet. Orton & Saddler’s 
calculator gives the ruiefor finding the solid contents 
of squared or four-sided timber as follows: ‘‘ Multiply 
the breadth in the middle by the depth in the middle, 
and that product by the length for solidity.” A note 
says: “If the tree taper regularly from one en@ to the 
other, half the sum of the breadth of the two ends 
will be the breadth in the middle, and half the sum of 
the depth of the two ends will be the depth of the 
middle.’ In this case the breadth and depth of one 
end would be 0. Following the rule, the breadth and 
depth at the middle would be six inches, and the 
example would be6 times 6, equals 36 inches, multi- 
plied by 100 feet, equals 3,600, divide@® by M4, equals 
25 cubic feet. A. We believe this answer to be correct. 
Haswell’s rule forcomputing the volume of a pyramid 
is, Multiply area of base by perpendicular height and 
take one-third of product. This will.give us a cubic 
contents of 334% feet. 


(16) T. J. T. asks: 1. How long will cot- 
tonwood, Linn. (basswood) and red elm last in fence 
pickets ? A. Basswood, when well preserved and paint- 
ed, is very durable, and might last for pickets as long or 
longer than pine—perhaps twenty years. Cottonwood 
is almost as durable when painted and preserved from 
the weather. Red clm is not durable for this use. 2. 
What is the best and cheapest preservative for that kind 
of wood when exposed to the open air? A. Common 
paint, linseed oil, and the brownish-red oxide of iron 
make one of the best outdoor paints. 3. What is their 
value compared with yellow or white pine ? A. South- 
ern yellow pine would perhaps be bettér than basswood 
or cottonwood, but white pine would be no better for 
outdooy use, 

(t7) W. 8.—1. The painting and bronz- 
ing Of radiators retards their heating qualities. 2. The 
horizontal pipes along the sides of the room are more 
efficient than when placed vertically, as in radiators 
with the same amount of surface in both. 

(#8) 8S. P. C. asks for a simple method 
to prevent the reverberation of sound in a school room. 
A. Rough finished walls and ceiling are better than 
hard, smooth finish. Paper hangings with dead finish 
or flock surface or flock figures will sometimes break 
the sharpness of the reverberation. Curtains hung upon 
the walls or windows. They can be of muslin or cheese 
cloth, tastefully hung. Sometimes on only one side, 
opposite the speaker, will accomplish the purpose. In 
a school room, large maps hung between the windows, 
illustrating the daily teaching, are both instructive and 
very useful as anti-reverberators. They are on sale by 
the school book publishers of New York and probably 
St. Louis. 

(19) A. C. B. desires the formula for in- 
delible tracing paper. A. Transfer paper is prepared 
by rubbing the surface of thin post or tissue paper with 
graphite, vermilion, red chalk, or other pigment, and 
carefully removing the excess of coloring matter by 
rubbing with a clean rag. 

(20) W. H. R. writes: About 30 feet in 
front of my residence, which is a Queen Anne cottage, 
runs a telegraph Jine. From the poles of this line are 
stretched six wires, at a height about level with my 
roof. The chimney upon my roof extends probably six 
feet above level of highest wires. Now, do these wires 
afford any protection to the property from the dangers 
of lightning ? Some say the wires protect it, and some 
say not. Iconfess I see no reason why they should, 
but it is suid that no house or barn was ever known to 
be struck by lightning near a telegraph or railroad line. 
What is good, full, and exhanstive treatise on lightning 
protection? A. We think the telegraph wires would 
tend to protect your house against lightning ; but your 
house should have a system of lightning rods well 
grounded to furnish the best protection. You will find 
three books on lightning protection in the Scientific 
American Book List. 
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Any person having anew invention may, without charge, 
consult MUNN & O00., Scientific American Office, 
861 Broadway, New York, for advice how to obtain 
a Patent or Caveat. 
tions relating to Patents sent free. 





The right to manufacture the balanced reciprocating 


counterweight engine, illustrated on page 338, is for sale. 


Perfectly balanced, and needs no flywheel nor founda- 
tion. They are entirely free from vibrations. For further 


particulars apply to Chas. Louque, patentee, 31 Caronde- 
let St., New Orleuns, La. 


John Kennedy & Co. build high and low pressure 
steamships and launches with the latest improved 


Louque’s patented balanced reciprocating engine, free 
from vibration. High speed guaranteed. Photographs 
of the Leader, 46/ length by 8’ 6’ beam, sent on receipt 


of 26c. Address John Kennedy & Co., 31 Carondelet St., 
New Orleans, La. 

Walrus Leather, Emery, Glue, and Manufacturers’ 
Supplies generally. Greene, Tweed & Co., 83 Chambers 
St., New York. 


Wanted—Patented novelties to manufacture on roy- 
alty, or would purchase patent outright. Household or 


articles in general use preferred. Address, with full 
particulars, Hardware, Plantsville, Conn. 


Montaigne speaks of “‘reposing upon the pillow of a 


doubt.” Better repose upon the certainty that Dr. 
Pierce’s “ Favorite Prescription” will cure all chronic 
female diseases with their attendant pains and weak- 
nesses. 
DEAR SiR—Your “ Fayorite Prescription” has worked 
wonders in my case, It gave immediate relief. 
Mrs. M. GLEASON, Nunica, Ottawa Co., Mich. 


Complete-Practical Machinist, embracing lathe work, 
vise work, drills and drilling, taps and dies, hardening 
and tempering, the making and use of tools, tool grind- 
ing, marking out work, etc. By Joshua Rose. Illustrated 
by 356 engravings. Thirteenth edition, thoroughly, re- 
vised and in great part rewritten. In one volume, 12mo, 
439 pages. $2.50. For sale by Munn & Co., 361 Broadway, 
New York. 


Blake’s Improved Belt Studs are the best fastening 
tor Leather or Rubber Belts. Greene, Tweed & Co., 
New York. 


Apparatus for replacing broken pump chains without 
disturbing the pump or cistern cover. Individual, city, 
and State rights for sale by J. B. Brown, patentee, Hanni- 
bal, Mo. 


The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 


E. L. Ransome, S. F., Cal. 


Wanted—Competent draughtsmen, experienced in 
blast furnace and steel works construction. State ex- 
perience. Address G. 8. L., P. O. box 774, New York. 


Smal} Metal Goods of every description made to order. 
Die work, ete. E. C. Ivins, 528 N. 10th St., Phila., Pa. 


Machinist Foreman wanted who can handle fifty men 
to advantage and increase their production by latest im- 
proved ways of doing work. Address P., care of Wil- 
kinson & Co., 352 Atlantic Ave., Boston, Mass. 


Friction Clutches from $2.25 on. J. C. Blevney, New- 
ark, N. J. 


Haswell’s Engineer's Pocket-Book. By Charles H. 
Haswell, Civil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills, Limes, Mortars, Cements, ete. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway, New York. 


Woodworking Machinery of all kinds. The Bentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 


A Catechism on the Locomotive. By M. N. Forney. 
With 19 plates, 227 engravings, and 600 pages. $2.50. Sent 
on receipt of the price by Munn & Co., 361 Broadway, 
New York, 


Guild & Garrison’s Steam Pump Works, Brooklyn, 
N.Y. Pumps for liquids, air, and gases. New catalogue 
now ready. 


The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 


Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 


Nickel Plating.—Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, ete. $100 
“Little Wonder.” A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, ete. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 


Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn, 


Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the ScI- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 


Planing and Matching Machines. Al] kinds Wood 
Working Machinery. C. B. Rogers & Co., Norwich, Conn. 


Tron and Steel Wire, Wire Rope, Wire Rope Tram- 
ways. Trenton Lron Company, Trenton, N. J. 


Tron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 


Rubber Belting, all sizes, 7744 per cent regular list. 
All kinds of Rubber Goods at low prices. John W. 
Buckley, 156 South Street, New York. 


We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Chalmers-Spence Co. 
419 East 8th Street, New York. 


Wrinkles and Recipes. Compiled from the Screntt- 
FIC AMERICAN. A collection of practical suggestions, 
processes, and directions, for the Mechanic, Engineer, 
Farmer, and Housekeeper. With a Color Tempering 
Scale, and numerous wood engravings. Revised by Prof. 
Thurston and Vander Weyde, and Engineers Buel and 
Rose. 12mo, cloth, $2.00. For sale by Munn & Co., 361 
Broadway, New York. 


Chucks—ovyer 100 different kinds and sizes in stock. 
Specials made to order. Cushman Chuck Co., Hartford,Ct. 


Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders, R. Dudgeon, 24 Columbia St., New York. 


Concrete patents for sale. 


Our Hand Book of Instrue- 





Scientitic American 


FOR 1886. 
The Most Popular Scientific Paper in the World. 


THB 





Only $3.00 a Yenr, including Postage. Weekly. 
52 Numbers a Year, 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufictures, 
Chemistry, Electricity Telegrapby, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, ete. 

All Classes of Readers find in the SCIENTIFIC 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. ; 

Terms of Subscription.—One copy of the Scren- 
TIFIC AMERICAN will be sent for one year—52 numbers— 
Postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clabs.—One extra copy of the SCIENTIFIC AMERT- 
CAN will be supplied gratis for every club of five subscribers 
at $3.00 each; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Ad- 
dress all letters and make all orders, drafts, etc., pay- 


able to 
MUNN ds CoO., 
361 Broadway, New York. 


THE 


Scientific American Supplement. 


This is a separate and distinct publication from 
TH" SCIENTIFIC AMERICAN, but is uniform therewith 
in size,every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy. 
Natural History Geography, Archeology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing Industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. . 

The most important Enyineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 


MUNN & Co.. 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMERICAN. 


To Koreigu Subscribers.—Under the facilities of 
the Postal Union, the SCI1ENTIFIC AMERICAN Is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia. and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States: Japan. Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFIC. AMERICAN, one year , $9, gold, 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes pestage, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York. 


PERFECT 


NEWSPAPER FILE 


The Koch Patent File, for peers newspape’ 
m ines, and pamphlets. has been recently improv: 
and price reduced. Subscribers to the SCIENTIFIC AM- 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper Heavy board sides; inscription 
“SCIENTIFIC AMERICAN,” in it. Necessary for 
every one who wishes to preserve the paper. 


Address 
MUNN & CO., 


Publishers SormSTIFIC AMERICAN. 


PATENTS. 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

in this line of business they have had forty one years’ 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries, Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 


A papas sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
apy Rejected Cases, Hints on the Sale of Pa- 

, ete, 


We also send, free of charge, a Synopsis of Foreign Pa- 
tent. Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 


BRANCH OFFICES.—No. 622 and 624 F Street, Pa- 
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UBBE We FEL {isto RS, / Woe 6 ota tn Car K ic 2 
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_SAVE THE CARPET S-_ res ’ BC OF PLUMB BOB and LEVEL. | al © 13 Phe 
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WINDSOR LOCKS,CT. 


io al ee Privileges For Sale. Manufacturer. 


CHAS. ELLERY, 





—109 Liberty St., 


888 Hudson Ave., Albany, N. ¥. 





SUMMER & WINTER. 


A condition of things that may be obtained by using 


BROWN’S WATER HEATER. 


An even temperature in winter in every room in our homes is most desirable, and this I will 
guarantee with my system of heating with Hot Water Circulation. 
of owners of fine residences all over our country, if they knew of the merits of this system, 
would adopt it at once. ‘The first cost is some more than steam, but the delightful and 
healthful heat produced, the saving in fuel, the ease with which it can be controlled 
to suit any kind of weather, the dmpossibility of explosion, no matter who operates 
it, makes it not only cheaper in the end, but a thing to be desired by all families who desire 
the comforts of life. Send for catalogue. 


R. F. BROWN, 2131 Wabash Avenue, CHICACO, ILL. 


TING A -CLASS 7 
A VAPOR IN MILD WEATHER 


HEATING APPARATUS, 
ONE POUND STEAM PRESSURE IN COLDEST WEATHER, 


J. REYNOLDS « SON, RG ter trie in Pipes 


Thirteenth and Filbert Streets, PHILADELPHIA, PA., 
BS —MANUFACTURERS OF— 


Steel Air- Tight Furnaces, 


KEYSTONE 
STEEL FURNACES. 


BRICK-SET and PORTABLE. 


























A great majority 













































































No Noise. 

















For Anthracite 
and Bituminous Coal or Wood. 


Our heaters are strictly first-class, made of the best material and workmanship, 
and are supplied with the Reynolds’ Shaking Grate, the best labor and fuel saving 
appliances. They are absolutely Gas, Dust and Smoke Tight. Cooking Ranges, 
Low and Half-low Grates, in great variety of styles and sizes. Descriptive circulars 
sent free to any address. ‘The trade supplied. 
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BRICK SET. 

Patent Self-cleaning Ash Pit. Sure 
preventive of fire from hot ashes. 
Patent Clinker Crushing and Dump- 
ing Grate. 

SAVES FUE XI. 




















Contracts taken for Warming Cottages, Large Dwellings, Public Buildings, with 
Steam, under patents of E, A. & W, E, Wood. 


UTICA STEAM GAUGE CoO., 


UTICA, N. WY. 


PORTABLE. 


sc HOEN HEATE R AND ST OVE co MPANY y | Send 4¢, stamp for illustrated deseriptive cirenlar, 
18 North Eleventh Street, Philadelphia. 


Scientific American, Architects and Builders Edition, 


SASH, DOORS, BLINDS and MOULDING. 


IMPORTAN®®?T OT —=—- 


To Architects, Builders, House-Painters, Decorators, Boat-Builders 
and Yachtsmen desiring an extremely durable Finish for Wood. 


poeneercs 
ELASTICA stICA 
Tones 


NO.) %NO.2. 


Vili 









































Are superior to any Va or all classes 


Inside Work, 
i Requiring great dura- 
bility, use No. 2 ELAS- 
TICA FINISH, 
For 

Outside Work, 
Requiring extreme 
ii durability, use No. 1 
ELASTICA FINISH, or 
No. 2 where No, 1 is 
Sitoo slow drying. 


grishes or Wood-Finishes in 
the market, for the follow- 
ing reasons, viz.: 

They possess more 
body, higher lustre, 
greater resisting pro 
perties to atmospheric 
influences, action of 
water and alkali, are 
more elastic, will not 
scratch or mar, and are 
more durable, 








TROY. 


Drcemser, 1886. 





We make a Specialty of VENEERED DOORS, 


Estimates furnished upon application. 


VAN ROE &¢ SPITS, 


5 
WARM 


AIR 


ROCHESTER, N. Y¥. 





YEARS’ EXPERIENCE 


as Heating and Ventilating 
— Engineers. 


ry 


CHICAGO. CLEVELAND. 
G. 6, HALLETT, 236 Water St St, N.Y. 


S. M. HOWES & CO., 44 Union Street, Boston, 








WORKS: = 
734-740 East 14th Street, ) 
733-739 East 13th Street, ie 
199-207 Avenue D. 


Manufactured by 


STANDARD VARNISH WORKS, 


D. ROSENBERG & SONS, 


Office, 207 Avenue D, 


Send for Samples and Full Particulars. 


WROUGHT IRON, 


CROSS SECTIONOF C.R. NE 


NEW YORK. 








——— ANTI-FRICTION. 
It Excels All Others 


In security of door. 

In ease of motion. 

In simplicity of application. 

This Hanger and Iron-Clad 
Track costs less than others 
that are not as good and it 
sells at sight. Requires no 
oil. Has no flange. wheels. 
Can not break or get off the 





Send for Circular and special Prices. 
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SAs~ ~ WENSUS, 


“ARTESIAN 


mj ©6Wells, Oil and Gas Wells, drilled 
f by contract to any depth, “from 50 
=| to 3000 feet. We also manufacture 

: Pp furnish eve 
















































hing required 

ou and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6 cents for illustrated 





ca ogue, 
Pierce WellExcavatorCo. 
v York. 

















SPECIAL DESICNS FOR 


ARCHITECTS 





































































































track. | >tREFLEGTORS#< 
CRONK HANGER CO., REFLECTING CHANDELIERS, 
Il ELMIRA, N. Y.| For lighting fine Churches, Theatres and Public Buildings. 


I, P. FRINK, 


Stained and Mosaic Class. 


THE TIFFANY GLASS COMPANY, 
333 - 335 Fourth Avenue, 


NEW vyorR:E. 


PRINGLE MITCHELL, Vice-Pres’t and Manager. 
JOHN CHENEY PLATT, Treasurer. 


551 Pearl St., New York, 








LOUIS C. TIFFANY, Pres’t and Art Director. 


JOHN DUFAIS, Secretary. 


SEND FOR DESCRIPTIVE CATALOGUE, 


Wee NELSONS PERFECT FASTENER 
“Tees: For RENDERING WINDOW STOP BEADS: ADJUSTABLE 


CuT SHowinc} SIMPLEST, CHEAPEST AND BEST, SENO FOR CIRCULAR:PO: BOX 2771, 


ELSON, 
108 LIBERTY ST, 


SOLE MANUFACTURER, 
NEW YORK CITY. 








ROBERT M. GriMouR, 


MANUFACTURER OF 


ASBESTOS FIREPROOF SHEATHINGS AND BUILDING PAPER. 
== Hair Felt and Asbestos Coverings, 


For Boilers, Steam Pipes, Refrigerators, Tanks, ete. | 


82 JOHN STREET, NEW YORK.) 











WITHERBY, RUGG & RICHA RDSON. Manufact 

of Patent \Vood Working Machinery of every eoeelne 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co.. Worcester, Mass. Send for Catalogue, 


AUGER 
BITS. 


ESTABLISHED 1886. 
Wo. F. LARGE A. GUENSCH. 


THE STANDARD STAINED GLASS WORKS, 


Embossing and Ornamental Work of all descrip- 
tions. Antique and Modern Art Stained Glass for 
Churches, Dwellings, and Public Buildings, Memo- 
rial Figure Windows. Original designs and estim- 
ates furnished. Office and Works: 

144 North Ninth St., Philadelphia, Pa, 


DOMESTIC WORK A SPECIALTY. 





Square, Oval, Round, 
Smooth Boring, for fin® 
carpenter, cabinet, and 
pattern work. 1% in. bit 
50 c.; set of five, 4 to 8-8 
in. $4.00. free with eee 
by mail, receipt of 

rice. BRIDGEPORT 

UN IMPLEMENT 
CO., 17 Maiden Lane, 
New York. 




















Manufacturers and Dealers in he So and Inlaid 
Floors, Wainscoting, Etc : 


J. DUN FEE c& co., 


Wood Carpet and Weather Strips 
OF ALL KINDS, 
102 Washington Street, - - CHICAGO, 
SEND FOR CATALOGUE. j 
Factory, 204 to 212 South Clinton Street. 











MINERAL WOOL! 


INDESTRUCTIBLE. FIRE-PROOF. SOUND-PROOF. 
FROST-PROOF, VERMIN-PROOF. ODORLESS. 
For Deadening, Fire-Proofing, Insulation of Heat and Cold in Build- 
ings, Prevention of Frost in Water or Gas Pipes. 






















































































Planers and Matchers. 


Pony Planers. 


wosaworkinn Machinery. Patent Improved Swing Cut-off Saws. 
pleteever produced. Bevel Sawing Machines, 





The most com- 
Solid Plate and Segment Re-Saws., 








(Patented May 29, 1883.) 









































Also Fire-Proof Sectional Coverings for Steam Pipes and Boilers. Best non- 
eouductor for all surfaces, Steam or Fire Heat. Will not Char, Crack, or Burn. 
asily applied and removed by any one, and is indorsed by Insurance Com- 
panies. For full information and sample free, address 


Western Mineral Wool Co., 
CLEVELAND, O. 


THE CHILTON MEG. C0. 


Box 123. 


Would call the attention of Architects and persons de- 
siring a good article to their Pure Linseed Oil Paints, 
The most durable and. therefore. the most economical 
in use, Sample cards of colors sent on application, 





AS w aS ORE & Son, 


ELMIRA, N. Y. 


Oot Water Pie 


= (0 Wailea Lane N.Y. | 


eee 


it aah fee 





DEcEMBER, 1886. 








Scientific American, Architects and Builders Edition. 





VALUABLE BOOKS FOR ARCHITECTS, BUILDERS, ETc, 


Promptly sent, on receipt of the price, by MUNN & CO., 361 Broadway, New York City. 


OUR NEW CATALOGUE OF THE LATEST 





AND MOST IMPORTANT WORKS RELATING TO 





ARCHITECTURE, BUILDING, CARPENTRY, ETC. IS NOW READY, AND WILL 








BE SENT FREE OF POSTAGE TO ANY ADDRESS. 











Architecture. 


American Cottages.—Consisting of 44 large 
- Snail plates. Containing Onginal Designs of 
edium and Low-cost Cottages, Seaside and 
Country Houses. Also, a Club House, School 
House, Pavilion, and a small Seaside Chapel, to- 
gether with a Form of Specification for Cottages. 
All in the latest prevailing styles. One large 
\ quarto: volume. 205i S578 eon eek - hae $5.00 


Architectural Studies.—PART I. 12 designs 
for Low-cost Houses. This set includes prize de- 
signs for $2,500 houses. Show Elevations, Plans, 
and Details, together with Specifications, Bills of 
Materials, and Estimates of Cost. In addition to 
the above there are given a number of other de- 
signs ranging in cost from $500 to $4,000...$1.00 

PART II. Store Frontsand Interior Details. 
Containing 12 plates of Designs and Details for 
the following classes of stores : Drug Stores, Res- 
taurant, Village Shop, Retail 25-ft. Store, Bank 
and Office Finish, Cigar Store, Corner Dry Goods 
Store, Store Front, basement and first story and 
others, Papérportfolio.--..--.....,.....- $1.00 


PART III. Stables. Containing 12 plates of 
Stables suitable for Village lots, ranging in cost 
from $300 upward. Paper portfolio... ... $1.00 


Atwood’s COUNTRY AND SUBURBAN 
HOUSES. This work is finely iJustrated with 
about one hundred and fifty engravings, and 
gives the required instruction upon all points, 
from a selection of a place to build, to the per- 
fect completion of the house. By T. D. Atwood. 
IZMGFClOUN..< case ee tek ts a adTs eee, 8 $1.50 


Bales.—THE BUILDER’S CLERK. A Guide to 
the Management of a Builder’s Business. By 
Thomas Bales. Feap. 8vo, cloth... .......... -60 


Barn PLANS and OUTBUILDINGS. Two Hun- 
dred and Fifty-seven illustrations. A Most Valu- 
able Work, full of Ideas, Hints, Suggestions, 
Plans, ete., for the Construction of Barns and 
Outbuildings, by Practical Writers. Chapters 
are devoted, among other subjects, to the Eco- 
nomic Erection and Use of Barns, Grain Barns, 
House Barns, Cattle Barns, Sheep Barns, Corn 
Houses, Smoke Houses, Ice Houses, Pig Pens, 
Granaries, etc. Thereare likewise chapters upon 
Bird Houses, Dog Houses, Tool Sheds, Ventila- 
tors Roofs and Roofing, Doors and Fastenings, 
Work Shops, Poultry Houses, Manure Sheds, 
Burn Yards, Root Pits, ete. Recently published. 
GIDE] a gl +2.) 4 Pipe er I oe PA $1.50 


Beckett.—BUILDER’S PRICE-BOOK. The Pro- 
vincial Builders’ Price-Book and Surveyors’ 
Guide; giving the leading Data on which the 
Prices are computed, and Modes of Measure- 
ment, mainly taken from the recommendations 
of the Manchester Society of Architects and the 
Master Builders of Yorkshire. Compiled by 
Richard Beckett. 8vo, cloth..........-..... $1.50 


Bell.—CARPENTRY MADE EASY. By William 
ie Bell. With 44 Plates and pind alr tees 
WO ceo aceeset cen os. soca ye Peete tae. SOs 


Bicknell’s COTTAGE and VILLA ARCHITEC- 
TU KRE.—Containing 66 plates (Plates 1-66 W. & B. 
Bldgs.), showing Plans, Elevations, Views, Sec- 
tions, and Details of low-priced, medium and 

Villas, Farm Houses, and 


Sea boa i gh SABO $6. 


Bicknell’s PUBLIC BUILDINGS.—Containing 
21 plates (Plates 90-108 and_ 133-1385 Wooden and 


tails of same. 
Drawings to Scale. eres seiap ek ey eae = =e $ 


Bicknell’s SCHOOL HOUSE AND CHURCH 


Seale ... 


Bicknell’s STABLES, OUTBUILDINGS, FEN- 
CES, and MISCELLANEOUS. DETAILS.—Con- 
taining 24 Plates (136-160 W.& B. Bldgs.), showing 
16 Plans, Elevations, and Views of Stables, several 
Outbuildings and Fences, and over 100 Miscella- 
neous Details. Also Summer Houses, Seaside 
Cottages, Boat Houses, Street View of 12 Dwell- 
ings, etc. Elevations and Plans to Scale...$2.50 


Bicknell’s STREET, STORE, AND BANK 
FRONTS.—Containing 22 plates (Plates 67-89 W. 
& B. Bidgs.), showing 34 designs of Street Fronts, 
for Dwellings, Stores, and Banks, including sev- 
eral Plates of Details. Drawings to Scale..$2.50 


Brown’s BUILDING TABLE AND ESTIMATE 
BOOK.—For Carpenters, Builders and Lumber 
Men. By a Practical Mechanic. One lar, 
‘¥plttnie; CLOt, 152 PARA. 55 25 ate <ic as os aoe $1.50 


Brunner,.—COTTAGES; or, Hints on Economi- 
cal Building. Containing 24 Plates of Medium 
and Low-cost Houses, contributed by different 
New York architects, together with descriptive 
letterpress, giving Practical Suggestions for 
Cottage Building. Compiled and edited by A.W. 
Brunner, Architect. nd a Chapter on the 
Water Supply, Drainage, Sewerage, Heating and 
Ventilation, and other Sanitary Questions relat- 
ing to Country Houses. By Wm. Paul Ger- 
hard. One 8vo volume, cloth............ .. $1.00 


Bryan’s ARCHITECTURAL PROPORTION.— 
By A. J. Bryan, Architect. A new system of 
Proportion, showing the relation between an 
order of Architecture and a Building of any 


Kin Uiitistrated “.....). scares tomes sete odes $1.50 
Buck’s ALBUM OF MANTEILS.—One large 
uarto volume bound in cloth ........ ... $4.00 


nbound in portfolio....  ............-. -. 40 
This book contains 60 plates and 103 designs of 
mantels and shelves. 

Bullock.—COTTAGE BUILDER, THE AMERI- 
CAN.—By John Bullock. With numerous De- 
signs, Plans and Specifications. 8vo, 75 engrav- 
the > SS eS epee | et 

Bullock.—THE RUDIMENTS OF ARCHITEC- 
TURE AND BUILDING. For the use of Archi- 
tects, Builders, Draughtsmen, Machinists, En- 
gineers, and Mechanics. Edited by John Bullock, 
author of “The American Cottage Builder.” 
Illustrated by 250 Engravings. In one ow 


Oncccccvercrerscccscssssrenensees sevess 








Camp’s DRAUGHTSMAN’S MANUAL; or, How 
Can I Learn Architecture? By F. T. Camp. 
Containing Hints to Inquirers and Directions in 
Draughtsmanship. Contents : Introduction ; Pre- 
liminary Words; Draughtsman’s Outfit; Technics 
of Planning ; General Remarks on Planning ; 
General Kemarks on Exteriors; Drawing the 
Plan; Using the Instruments; Designing the El- 
evations; ‘Tracing and Inking; Proportion of 
Rooms. New Revised and Enlarged Edition. 
One small volume, cloth........-... .... -- 4-050 


Creswell.— HANDRAILING AND STATRCAS- 
ING. AComplete Set of Lines for Handrails by 
* Squarecut System,” and Full Practical Instruc- 
tions for Making and Fixing Geometrical Stair- 
cases. By Frank O. Creswell, of the Liverpool 
School of Science, Medalist for Geometry. With 
upward of One Hundred Working Drawings. 
Cloth; fully Tilistrated=.> Wise... .c<-. -.... $1.50 


Cummings’? ARCHITECTURAL DETAILS.— 
By M. F. Cummings, M.A., Architect, Associate 
Author of “* Architecture, by Cummings & Mil- 
ler.’ Containing 387 Designs and 967 Illustrations 
of the various parts needed in the construction 
of Buildings, Public and Private, both for the 
City and Country ; also Plats and Elevations of 
Houses, Stores, Cottages and other Buildings. 
One large quarto volume, 56 Plates. Reduced 
froni'$10.00 to... so. ....tt wake et a eS $6.00 


Cupper.—THE UNIVERSAL STAIR BUILDER. 
Being a new treatise on the construction of Stair- 
cases and Handrails, showing Plans of the various 
forms of Stairs, method of placing the risers in 
the Cylinders, general method of describing the 
Face Moulds for a Handrail, and an expeditious 
method of Squaring the Rail. Useful also to 
Stonemasons constructing Stone Stairs and Hand- 
rails, with a new method of Sawing the Twist 
Part of any Handrail square from the face of the 
plank, and to a parallel width. Also, a new 
method of forming the Easings of the Rail by a 
gauge, preceded by some necessary Problems in 
Practical Geometry, with the Sections of Pris- 
matic Solids. Illustrated by 29 plates. By R. A. 
Cupper, Architect, author of “The Practical 
Stair Builder’s Guide.” Third edition. One large 
£60 VOUMOEL 6 6.250% Sosa Hqadads 2 naz tes $9650 

Davidson.—THE AMATEUR HOUSE. CAR- 
PENTER. A Guide in Building, Making, and 
Repairing. By E. A. Davidson. 8vo, cloth.§4.00 


Davidson.—THE BOY JOINER AND MODEL 
MAKER. By E. A. Davidson. 8vo, cloth. 200 
illustrations........ Me dae, Se meena 0 


De Graff.—THE GEOMETRICAL STAIR- 
BUILDER’S GUIDE. A Plain Practical System 
of Hand-Railing, embracing.all its necessary De- 
tails, and Geometrically Illustrated by 22 Steel 
Engravings; together with the use of the most 
approved principles of Practical Geometry. By 
Simon -De Graff. 400. ......0c0.sd0ceses dee $2.50 


De Graff._EVERY MAN HISOWN MECHANIC, 
A complete and comprehensive guide to every de- 
scription of Constructive and Decorative Work. 
In three parts. Part I.—Household Carpentry 
and Joinery. Part Il.—Ornamental and Con- 
structive Carpentry. Part I1I.—Household Build- 
ing, Artand Practice. 816 pages. Illustrated by 
750 Engravings on Wood. 1 8vo vol., cloth.$3.50 


Downing, A. J.—COTTAGE RESIDENCES. A 
Series of Designs for Rural Cottages and Cottage 
Villas and their Garden Grounds. IIll., bie RUS 


Eveleth’s SCHOOLHOUSE ARCHITECTURE, 
Designs for Schoolhouses. with Perspectives, Ele- 
vations, Plans, Sections, Detuils, and Specifica- 
tions, all drawn to Working Scale, with method 
of Heating and Ventilation. Large Polar oo 

Fryer, W. J.— ARCHITECTURAL IRON 
WORK. A Practical Work for Iron Workers, 
Architects, and Engineers. IIL, 8vo, N. YS Ws 


Fuller, A. W.—ARTISTIC HOMES. Contain- 
ing Queen Anne and Colonial Style Villas and 
Cottages, costing from $700 upward. IIL, 4to, 
IN 3, Vise sii cata ie Rae haa aCe Adee aa tanta $3.50 


Gould.—THE AMERICAN STAIR BUILDER’S 
GUIDE. Illustrated by 32 Original Plates, with 
supplement of 5 additional Plates showing a 
Variety of Newels, Balusters, and Rails, full 
described and drawn to scale. By L. D. Gould. 
One 8vo volume... .... $2.50 


Gould.—CARPENTER’S AND BUILDER’S 
ASSISTANT AND WOOD-WORKER’S GUIDE. 
The work is intended to combine the Knowledge 
the Workman requires to construct any design 
in Carpentry by an easy system of Lines, reduc- 
ing the Science of Construction to an Agreeable 
and Pleasant Occupation, rather than an Un- 
Lasers 5 Task. By L. D. Gould. Architect and 

ractical Builder. Revised and enlarged edition. 
Cloth SvGs. 32h eee a ae eee $2.50 


Hatfield.—THE AMERICAN HOUSE CARPEN- 
TER. A Practical Treatise on the Art of Build- 
ing, comprising Styles of Architecture, Strength 
of Materials, Floors, Girders, Trusses, Iron 
Beams, Tubular. Girders, etc., Stairs, Doors, 
Mouldings, Cornices, etc., with valuable tables. 
Eighth edition. Illustrated with engravings and 
photos. By R. G. Hatfield. 1 vol., 8vo, O60 


Hodgson.—PLASTER_ AND _ PLASTERING, 
MORTARS AND CEMENTS. Howto make and 
how to use. Being a complete guide for the 
plasterer in the preparation and application of 
all kinds of Plaster, Stucco, Portland Cemen 
Hydraulic Cements, Lime of Tiel, Rosendale an 
other Cements, with useful and practical infor- 
mation on the Chemistry, Qualities, and Uses of 
the various kinds of Limes and Cements. Forty 
figures of Ceilings, Centerpieces, Cornices, Pan- 
els, and Soffits. By Fred. I. Hodgson.....$1.00 


Stiles. By Fred. T. Hodgson. Illustrated by 
over fifty large and clear wood cuts, 12mo, 
WAGE Ee = Sa, nnn aon - fd slaisaseiote date $1.00 








Hodgson, F, T.—PRACTICAL CARPENTRY. | Gillmore.— CEMENTS. By Major-Gen. 


Being a guide to the Correct Working and Lay- 
ing out of all kinds of Carpenter’s and Joiner’s 
Worker Weta Ney. 1588. ces ceetoe $1.00 


Hobbs, J. H.—ARCHITECTURAL DESIGNS 
FOR COUNTRY AND SUBURBAN. RESI- 
DENCES. Illustrated. New Revised Edition. 8vo, 
extra cloth) 57 Gi nwadeccs nace ndeaens aes $3.00 


A Manual of 


I2mia, NS Vo. so aan aera ie eer ere $1.00 


James, M. E.-_HOW TO DECORATE OUR 
CEILINGS, WALLS AND FLOORS. IIL, 12mo, 
London;/1883. 75. eee nici eeeees 332.00 


Lukin.—THE YOUNG MECHANIC. Practical 
Carpentry. Containing directions for the use of all 
kinds of Tools, and for the construction of Steam 
Engines and Mechanical Models, including the 
Art of Turning Wood and Metal. By John Lu- 
kin.» INustrated.4 12mo i e.es. mse ces $1.75 


Leffel’s HOUSE PLANS. Containing Elevations, 
Plans and Descriptions of Houses costing from 
$500 to $3,000 and Adapted to Families having 
good taste and moderate means. Including the 
six Prize Plans in the Mechanical News com- 
petition. One oblong quarto.... . $2.00 

This book will be found suggestive for cheap, 
roomy houses, where accommodation is sought 
rather than appearance. 


Lakey’s VILLAGE AND COUNTRY HOUSES. 
Cheap Houses in Wood, Brick, and Stone, for all 
Classes: (Cloth; quarto.......... . , 28k Gasc $5.00 


Laxton.— BUILDER'S TABLES. Laxton’s Build- 
ers’ and Contractors’ Tables, for the use of En- 
gineers, Architects, Surveyors, Builders, Land 
Agents, and others. Bricklayer, containing 22 
tables, with nearly 30,000 calculations, ew 


Maloney’s CARPENTER’S AND JOINER’S 
POCKET COMPANION. The most useful Rules 
and Memoranda, collected from some of the 
best Architectural Works of the day, and prac- 
tically tested by many years’ experience in the 
Shop, Factory, and Building; also a treatise on 
the Framing Square. Compiled by Thomas 
Maloney, Carpenter and Joiner. 12mo, cloth. .50 

Modern ARCHITECTURAL DESIGNS AND 
DETAILS, showing New and Original Designs 
inthe Queen Anne, Eastlake, Elizabethan, and 
other Modernized Styles. Ill., 4to, N. Y..$10.00 

Monckton, J. H.—NATIONAL CARPENTER 
AND JOINER. A complete Work on Construc- 
tive Carpentry. Il., 4to, N. Y......... $5.00 

Monckton, J. H.—NATIONAL STAIR 
BUILDER. A complete Work on Stair Building 
and Hand Railing. IIl.,4to, N. Y.......... $5.00 

Murphy.—OUR HOMES, AND HOW TO MAKE 
THEM HEALTHY. Edited by Shirley Forster 
Murphy,with contributions by Eminent Authori- 
ties, in one large octavo volume of over 950 pages, 
with numerous Practical Illustrations. Extra 


Decorations, Lignting, Warming, and Ventila- 
tion, House Drainage, Defective Sanitary A ppli- 
ances and, Arrangements, Water, Disposal of 
Refuse by Dry Methods, the Nurselty, House 
Cleaning, Sickness in the House, etc., ete. 
Norton’s CHURCH-BUILDING. Historical 
Studies of Church Building in the Middle Ages. 
Venice, Siena, Florence. By Charles Eliot Nor- 
CON. SVO; ClOtHetasas ke scminvscecnemee tee $3.00 


Cabinet Work, Carving, and Fret 
Cutting. 

Bemrose.— WOOD CARVING. By William 
Bemrose. With illustrations for learners. 4to. 
Cloth ie. oe ee ee eee eit sag coueee $3.00 

Bemrose.--MANUAL OF BUHL-WORK AND 


MARQUETRY. With practical instructions for 
learners, and ninety colored designs. By W. 
Bemrose, Jr: 1-voliy4b0. 5. 3.6. sae ee cae $3.00 


Bemrose.—FRET-CUTTING AND PERFORAT- 
ED CARVING. With fifty-three practical illus- 
trattons. By W. Bemrose, Jr. 1 vol., 4to..$3.00 


Charles.—THE CABINET MAKER. Being a 
Collection of the most approved designs in the 
Medizeval, Louis Seize, and Old English styles, 
for the use of Cabinet Makers, Carvers, etc. By 
R. Charles. 96 plates, folio, half-bound. _ Re- 
MITIOOU: COs ae avi «anc thee » ouie ieee inlet tea aeeeele ..$2.50 


Charles.—CABINET MAKER’S ALBUM OF 
FURNITURE. Comprising a Collection of De- 
signs for the Newest and Most Elegant Styles of 
Furniture. Illustrated by forty-eight large and 
beautifully Engraved Plates. In one volume, 
NIDIG Gforce cle cin- shot w'ni='= wtnie's aiaigian tenasnd be $3.50 

Hulme.—EXAMPLES FOR_ FRET CUTTING 
AND WOOD CARVING. By_ Edward Hulme, 
F.L.S., F.S.A. Part I. Fret Cutting. Part I. 
Carving in Relief. Part III. Design. One large 
folio volume. 24 Plates, 67 Designs, and full de- 
scriptive letterpress. Boards $3.00 

Hodgson,—HINTS AND PRACTICAL INFOR- 
MATION FOR CABINET. MAKERS, UPHOL- 
STERERS, AND FURNITURE MEN GENER- 
ALLY, together with a description of all kinds 
of finishing, with full directions therefor; var- 
nishes; polishes; stains for wood ; dyes for wood ; 
gilding and silvering; receipts for the factory ; 
lacquers, metals, marbles, etc.; pictures, engray- 
ings, etc.; miscellaneous, One l2mo, vol., som 


Stokes. —CABINET MAKER AND COPHOL- 
STERER’S COMPANION. By J. Stokes. Veneer- 
ing, Inlaying, Lacquering, French Polish, etc. 
H2MO |..c Jaaceeba cin eo es -nacgaanee PRT ree $1.25 


Building Materials. 


Davis.—BRICKS, TILES, AND TERRA COTTA. 
By Charles T. Davis. A Treatise on the Manu 
facture, and Materials, Tools, Machines, and 
Kilns used. 800 pages, 228 engravings and 6 Naor 


Gillmore.—REPORT OF THE COMPRESSIVE 
STRENGTH, SPECIFIC GRAVITY, AND RA- 
TIO OF ABSORPTION OF THE BUILDING 
STONES IN THE UNITED STATES. By Ma- 
jor-Gen. Q. A. Gillmore. 8vo, cloth ..... $1.00 

Gillmore.—ROADS, STREETS, AND PAVE- 
MENTS. By Major-Gen. Q. A. Gillmore. $2.00 

Gillmore.—A PRACTICAL TREATISE ON 
COIGNET BETON AND OTHER ARTIFICIAL 
STONES... By Major-Gen. Q. A. Gillmore. 8v0, 
cloth. With numerous plates.... .......-- $2.50 











Ca Re 
Gillmore. <A’ practical Treatise on Ree fy ‘ 
draulic Cements, and Mortars......... .. $4.00 
Reid —PORTLANI) CEMENT. The Science and 
Art of the Manufacture of Portland Cement, 
with observations on some of its constructive 
applications. By Henry Reid. C.E., author of 
“A Practical Treatise on Concrete,” etc. S8vo, 
WOU Ge Nea os : $7.25 
Reid.—CONCRETE. A Practical Treatise on 
Natural and Artificial Concrete, its varieties and 
Constructive Adaptations. By Henry Reid, C.B., 
author of “The Science and Art of the Manu- 
facture of Portland Cement.” Third edition. 
Svo, eloth.= . Alen... wat snes ods ee pGeOO 


Sanitary Engineering, Heating, and 
Ventilation. 
Bayles.—HOUSE DRAINAGE AND WATER 
SERVICE. By James C. Bayles. With numer- 
ous illustrations. 8vo, clOth.. .......... ..$3.00 
Billings.—THE PRINCIPLES OF VENTILA- 
TION AND HEATING, AND THEIR PRAC- 
TICAL APPLICATION. By John 8S. Billings, 
M.D., LL.D. (Edinb.), Surgeon, U.S. Army. Pros 
fusely illustrated. Large 8yo. Handsomelty 
boundin cloth. ..$3.00 
Baldwin, Wm. J.—STEAM HEATING |+OR 
BUILDINGS; or, HintstoSteam Fitters. Being 
a description of Steam Heating Apparatus for 
Warming and Ventilating Private Houses und 


Large Buildings. Third Edition. With many 
illustrative plates. 12mo,cloth........... $2.50 


Butler, F. W.—VENTILATION OF BUILD- 
TENG GS ameter es sek ais aia, o oicina's han wales yesbrmeec 5 
Denton. — SANITARY ENGINEERING. A 
Handbook on House Sanitation, for the use of 
all persons seeking a healthy home. 
Bailey Denton, B.A.; Oxon... ....20.2.....8 $3.50 


Gerhard.—DRAINAGE AND SEWERAGE OF 
DWELLINGS. 362 pages and 282 illustrations. 
ne Teme VOls. 2 Asse es cs. St 2 ee 

Hellyer._THE PLUMBER AND SANITARY 
HOUSES. A Practical Treatise on the Principles 
of Internal Plumbing Work, or the Best Means 
of Effectually excluding Ncxious Gases from 
Houses. By 8. Stevens Hellyer. Third edition. 
8vo, cloth Illustrated. London, 1884.. .$4.00 

Parry.— WATER AND ITS COMPOSITION, 
COLLECTION, AND DISTRIBUTION. A Prac- 
tical Handbook for Domestic and General Use. 


By Joseph Parry, C.E. With illustrations. One 
TZHIONVOls, GIOCHI icle ciemcraletelst 22 Sane vine gaecrabae ° 
Philbrick. — AMERICAN SANITARY ENGI- 


NEERING. By Edward S. Philbrick, C.E. Fully 
illustrated. A Summary for Ready Reference 


for the Engineer, Architect, Health Officer, 
Builder, Plumber, and Householder. It treats 
of the following subjects: Introductory; the 
Ventilation of Buildings, Drainage of Towns; 
Detaiis of Sewerage: the Ventilation of Sewers ; 
the Ventilation and Cleaning of Sewers ;.House 
Drainage Apparatus used for House Drainage ; 
Public Privies and Urinals..........:...... $2.00 
Teale.—DANGERS} TO HEALTH. A Pictorial 
Guide to Domestic Sanitary Defects, By T. 
Prigden Teale, M.A., Surgeon to the General In- 
firmary at Leeds. Fourth edition. This book is 
very fully and clearly illustrated, and will be 
found a valuable guide in’ sanitary matters. One 
ROL ONS OME saat Sa ee as tk des tees “ere geeOO 
Tracy.—HAND-BOOK OF SANITARY INFOR- 
MATION FOR HOUSEHOLDERS. Containing 
facts and suggestions about Ventilation, Drain- 
age, Care-of Contagious Diseases, Disinfection, 
Food and Water,with Appendices on Disinfection, 
and Plumbers’: Materials. By Roger 8S. Tracy, 
M.D., Sanitary Inspector, New York City Health 
Department. One 16mo vol., cloth......... «50 


Books of Reference, Dictionaries, 
Cyclopzedias, and Hand-Books. 


Kidder.—THE ARCHITECT AND BUILDER’S 
HAND-BOOK. Containing Original Tables, and 
Valuable Information for Architects, Builders, 
Engineers, and Contractors, fully illustrated 
with plates. By E.F. Kidder. Putup in pocket- 
book form. Morocco flaps. woes te only ogee ROP 

Molesworth-Hurst.— ENGINEER'S POCK- 
ET-BOOK.. With a great quantity of useful 
Formule for Civil and Mechanical Engineers. 
India paper, 32mo, Russia, Gilt.... ...... $5.00 

Moore’s UNIVERSAL ASSISTANT AND COM- 
PLETE MECHANIC. Containing 1,016 pages, 
and worth its price to any Mechanic or Business 
Man. Incloth, $2.50. In leather... ..... $3.50 

Parker’s CONCISE GLOSSARY OF ARCHI- 


TECTURE. The best low priced Dictionary of 
Terms. 335 pages fully illustrated. One 8yo 
volume, cloth, gilt’ back...................- $3.00 


How to Learn. to Draw. — Mechanical 
Drawing, by Prof. C. W. MacCord, of the Ste- 
vens Institute of Technology. A series of new, 
original and. practical lessons in mechanical draw- 
ing, accompanied by. carefully prepared examples 
for practice, with directions, all of simple and alain 
character, intended to enable any person, young 
or old, skilled or unskilled, to acquire the art of 
drawing. No.expensive instruments are involved. 
The series embodies the most abundant illustra- 
tions for all descriptions of drawing, and forms the 
most valuable treatise upon the subject ever pub- 
lished, AS WELL AS THE CHEAPEST. The series is 
illustrated. by. upward. of 450 special engravings, 
and forms a large quarto book of over one hun- 
dred pages, uniform in size with the SCIENTIFIC 
AMERICAN. Price, stitched in paper, $2.50. Bound 
in handsome stiff covers, $3.50. Sent by mail to any 
address on ee oN of price. Address Munn & Co., 
Publishers, 361 Broadway, New York. Office of 
the SCIENTIFIC AMERICAN. 

For the convenience of those who do not wish 
to purchase the entire series at once, we would 
state that these valuable Lessons in Mechanical 
Drawing may also be had in the separate numbers 
of SUPPLEMENT, at 10 cents each. By ordering 
one or more numbers at atime, the learner in 
drawing my supply himself with fresh instruc- 
tions as fast.ashis practice requires. These lessons 
are published successively in SCIENTIFIC AMERICAN 
SUPPLEMENTS *1, *3, *4. %*6, *8, *9, *12, 
#14, %16, %18, %20, X22, *24, %2EC, #283 
*31, ¥32, #86, *37, K38, *39, +40, *41, 
#42, #43, *44, *45, %46, 447, %48, *49, 
%50, %51, *52, %53, HS54. #56, ¥58, *60, 
*%62 *65, #69, *74, *78, X84, X91, X94, 
*100,. *101, *1038, *104, *105, *106, 
*%*107, #108, “134, *141, *174, *176, 
“178, 
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DAMASCUS TEMPERED BY NATURAL GAS 
HEAT, SUPERIOR TOUGHNESS, 













facture of 


Band Saws. 


After ab than ten years’ experience in the manu- 
and Saws, we have discovered a new process 

of Tempering and Straightening all at one opera- 

tion. This process insures absolute perfection. 

We specially request all users of Band Saws to send us 
their address in full, and also a description of the sizes of 
saws used, and we will, by return mail, quote them special 
prices, and also send*them our pamphlet on the Band Saw. 
which contains much valuable information for all users 0 






























































The Superior Quality of our Band Saws, All Tempered, Straight- 
éned, and Tried at one operation, which we have patented, makes 
them so perfect that our SALES HAVE MORE THAN TREBLED IN THE 
PAST YEAR. Our largest and best customers prefer them to the 


best imported saws. 


& WRITE FOR OUR CIRCULAR AND REDUCED PRICE LISTS._&1 





NATURAL CAS 


Is perfectly free from all impurities, and steel 
heated by its use does not scale. It contains no 
sulphur or other base substances, We are the first 
to adopt its use in heating saws for tempering, 
which explains the cause of our saws being tougher 
than any others now made. 


OUR CIRCULAR SAW 





Of all sizes from 6 inchesin diameter to 6 feet, both 


Solid and Inserted Teeth, also our 


Double Toothed Gross Cuts 





























































(two saws in one), for all uses HAVE NO 



























Our SAWYER’S HANDBOOK will be sent FREE to any part 
of the world on receipt of full name and address, 


Address EMERSON, SMITH & CO. cimitep), 


Beaver Falls, Pa. 
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. Design for a Brick Row of Moderate Cost. 

: The “Alhambra Tertaée.” 

| W. Chandy Frederié, Urchitect, 
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Details of Country Dwelling. 


ff. G. Knapp & Co. Architects, 
176 Broadway, New York. 
will be given in 


(Description January, 1887, Number.) 
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The Thomson-Houston Electric Co. 


—MANUFACTURE— 


THE ONLY PERFECT AUTOMATIC SYSTEM OF 


ARC AND INGANDESGENT LIGHTING DUILDERS HARDWARE 


In the world. 


ter New illustrated pamphlet will be furnished 
on application. 


THE THOMSON-HOUSTON ELECTRIC COMPANY, 


Principal Offices: 178 Devonshire St, BOSTON. 
Western Offices: Pullman Building, CHICAGO. 








MAGNESIA SECTIONAL BLOCKS 


—FOR— 
Steam Boilers, Ice Houses, and 
Flat Surfaces. 





material for its purpose which we have ever seen. 
New YorK, September 28, 1886. 





ESTABLISHED 1844, 


SAMUEL H. FRENCH & CO., 


York Avenue, Fourth and Callowhill Sts., 
PHIDADELPHIA, PA. 


PAINT MANUFACTURERS. 


Strictly Pure Lead, Zinc and Colors, Dry, in Oil, Japan, 
and Ready Mixed for Use. 


P EBaNTE SiS 
MORTAR COLORS, 


BLACK, BROWN, BUFF, AND RED. 


Masons’ and Builders’ Supplies 
SEND FOR CATALOGUE AND CIRCULARS. 


WARNER’S DOOR HANGERS. 


100,000 SETS 
Aro now in Use, and aro Endorsed 
by over 1200 of the leading 
Architects of the Country. 











By their use the neces- 
sity of cutting carpets is 
obviated. There are no 
flanged wheels to ride or 
get off the track. There 
js 10 tron track on the 
floor. They are entirely 
concealed from view. 
The heaviest doors can be 
opened and closed with 
perfect ease. They can 
be readily adjusted to 
settling or 
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FOR SALE BY 


E.C. Stearns & Co., 


Manufacturers, 


SYRACUSE,N.Y., 


AND BY THE TRADE. 


Magnesia Sectional Steam Pipe Coverings a= 


EASILY APPLIED AND 






Patented April, 1884; July, 1885. 


Messrs. Ledoux & Co.’s Report on Magnesia Sectional Covering. 


(CONCLUSION.) 
In view of these experiments, and of others unnecessary to report, and from theoretical, chemical, and physical considerations, we do not 
hesitate to say, not only that the Magnesia Sectional Covering is superior to mineral wool, but that it is the best and most economica! 


The Magnesia Sectional Covering Company, 
No. 9 North Fifth Street, PHILADELPHIA. 


ORR & LOCKETT, | 


184 & 186 Clark Street, Chicago, 


OF BDVHBRY DESCRIPTION. 
We are Sole Chicago Agents for 


Geer’s Spring Hinge, Norton Door Check and Spring, 
Dudley Shutter-Worker, 


aE Yes ff BC gs a a ca en a I se ca i a 


The following are some of the fine Public and Office Buildings furnished by us: 


First National Bank Building; Montauk Block; Pullman Offices and Flats: C., B. and Q. Office 
Building; Grand Trunk Depot and Offices; New Board of Trade; Home Insurance Building: Insurance 


Exchange; Traders; Clark and Counselman Buildings; and New Union League Club Buildings, of this 
city; the Atchison Topeka and Santa Fé Offices of Topeka, Kansas; the Burlington, Cedar Rapids and 
Northern R. R. Offices, at Cedar Rapids, Iowa; and the George Spencer Office Buildings, at Duluth, Minn. 


CORRESPONDENCE SOLICITED. SATISFACTION GUARANTEED. 





READILY REMOVED. 


MAGNESIA PLASTIC COVERING 


—COMPOSED OF— 


Prepared Carbonate Magnesia and 
Fibre, for Trowel work, $6.00 per 
barrel, weight about 60 Ibs. 
Each barrel having a covering capacity of about 
50 square feet. 


Yours very truly, 
LEDOUX & CO. 








New Jersey Wire Cloth Co.s 


IS PATENT STIFFENED 
ms Fire-Proof Wire Lathing. 
The best surface upon which to plaster. 
It can be applied by any ordinary mechanic. 
It can be applied directly to brick walls. 
It is more easily and rapidly applied than 
any other Wire Lathing. 


For Discounts and Particulars, apply to 


NEW JERSEY WIRE CLOTH CO.,. 


TRENTON, N. J., 
John A. Roebling’s Sons Co., 


117 Liberty St., New YorRK 215 & 217 Lake St., H1CAGO, TLL. 
4,Drumm Street, SAN FRANCISCO, CAL. 


















uathing secured to 
brick wall. 


THE WAINWRIGHT MAN’F’G C0., 


Nos. 65 & 67 Oliver St., Boston Mass., No. 93 Liberty St.. New York. 


FAIRBANKS & CO., 


715 Chestnut Street, Philadelphia, Pa. 
302 Wood Street, Pittsburg, Pa., 
—MANUFACTURERS OF— 


CORRUGATED TUBING, 


Expansion Joints, Feed Water Heaters, 


CONDENSERS, FILTERS sa; 
AND RADIATORS. 


Corrugated Tubing Gives 
Uniformity of Gauge, 
Increased Surface, 
Freedom from Injury by Scale, 
Expansion and Contraction, 
Additional Strength. 


SEND FOR CIRCULAR. 
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LARGEST MANUFACTURERS OF COAL TAR PRODUCTS IN UNITED STATES, 


ROOFING AND PAVING PITCH. 
ASPHALT CEMENT (for two and three Ply). 
ASPHALT PAINT (for Tin and Iron Roofing). 
BLACK VARNISH (for Cast or Wrought Iron). 


PIPE COATING (for Gas and Water Pipe). 


Put up in Rolls of 100 Square Feet, 
i) Send for Latest Circular, Price List, Etc. 


— MANUFACTURED BY — 


M. EHRET, ur. 00, 
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ROOFING FELT. 
SLATERS’ FELT. 
TWO AND THREE PLY FELT. 
PREPARED ROOFING. 


CARBOLATE OF LIME (Disinfected.) 








a ££ 
PHILADELPHIA, CINCINNATI, 
423 Walnut St. 16 Public Landing. 


ST. LOUIS, 
113 North Sth St. 


CHICAGO, 
50 Dearborn St. 


eX Es kt ks. Eas & PLUMB, 


MANUFACTURERS OF 


HAMMERS, es abe SLEDGES, 
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BLACKSMITH and RAILROAD TOOLS, 


all 
: Ms 
MAIN OFFICE AND WORKS, 


Penna. R.R., Tucker and James Streets, Philadelphia, Pa. 
AND PLANS 


NLARGED REbU de 


» Use the JENKINS STANDARD PACKING in the worst 
joint you have, and if, after following directions, it is not 
what we claim, WE WILL REFUND THE MONEY. 

Our “ Trade Mark” is stamped on every sheet. None 
genuine unless so stamped. §@ Send for Price List. 


JENEINS BROS., 


71 Jobn Street, N. Y. 79 Kilby Street, Boston. 
13 So. Fourth Street, Phila. 


























Large Views of Buildings, Bridges, Machinery, Furniture, made from small 
negatives by our New Permanent Bromide Process. Also conté ict prints cheaper than silver prints, 
Sample books of photographic prints mounted on cloth made up for ageyts. Send for samples and 
estimates ane all photographic work. 

e Eastman Dry Plate and Film Co., 1000 State St., Rochester, N. W. 
Permanent Br oniiae Paper furnished for copying drawings. 


vaPIPE COVERINGS 


Made entirely of ASBESTOS, 
Absolutely Fire Proof. 
SHEATHING, CEMENT, FIBRE AND SPECIALTIES, 









































































































PACKING, 
CHALMERS=-=SPENCE Co., FOOT E. STH ST., N- Y.- 


BRAIDED MILL BOARD, 


67 MINS Sor PA 
pes STANDARD ast ° 
wo AS TRADE MARK BOH4 


EXCELSIOR RANGES, SAXON Belt: HOT-AIR sg 





Brass and Iron Founders and Finishers, 
Globe and Gate Valves to 48 inches. 












POPULAR because RELIABLE, 
THE CENUINE 


“OLD STYLE” 
BRAND. 
Redipped and Double Coated 


ROOFING TIN 


Is THE 


FINEST 
AND THE 
HEAVIEST COATED 
OF 
ALL ROOFING PLATES. 
Ask your Tinner and Roofer for it. 
EVERY SHEET IS STAMPED WITH 
THE NAME OF THE BRAND AND THE 
QUALITY IS GUARANTEED, 
N. & G. TAYLOR CO.,, 
Established 1810, 
PHILADELPHIA, 


Sole Importers, 
































































































































TUBULAR HOT-AIR DRUM WITH MALLEABLE 


STEEL CASE, LEVER SHAKING GRATE. 




















To set in brick work. Made as double ovens, single 
ovens, either right or left hand, also with hot-air fix. 
tures for single oven ranges. Can be set with water ° 
backs or with back log boilers. ‘The best line of brick 
Set ranges ever made, comprising six sizes of double 
ovens and twelve varieties of the : single ovens. There 
are more than 60,000 of these ranges now in use. 


ISAAC A. SHEPPARD & CO., = 
Excelsior Stove Works, 
PHILADELPHIA, PA. 
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Sd Steam and Vacuum aia Radiators, 
a anne Apparatus, Pipe, Fittings, etc. 
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Four sizes: Nos. 28, 32, 36 and 40 inch. 





' 


a 
cae - 


ay 
4 a 

















Se 
set OR 


er 
na aenerve 8 


onene 
ees 


eat 


era eee ‘ 
tose er 
. 


pyeeeere ws 
Sa 


a 


Cb eneetee 
Carey eee 

ee 
<<a 


co 
nen en mene 
vr are 
eaena hh Oa wine ee arene ene 


PeeeeE Let E copie beet 
“ Dae r Poot 
a ee ap 
SPD Phaeton oN aang wea 
ae nue o pane ge ane e3 
ices see aie 
a nme nade: 
genoa oem: - 
4 et PP POO MON nie . ; 
were ~ tp a nee e - “e 
stelle amt a Pe ne 
pee Rebs eee be - “ ~" 
oe here ne aan % _ 
- ~ a ct 
~ = ond v | 
cs oes RE ASS oes 
| : rN See +. 
eS oe ae 





